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Education in Relation to Foundry 
Work. 


The Board of Education, through His Majesty’s 
Stationery Office, has just published a Report on 
education in relation to foundry work.* We are 
sorry to note that, apart from being a clear state- 
ment of the present position, it makes very few 
and inadequate proposals for its amelioration. 
The average foundrymen can dismiss the first 
three sections. which deal with some _ historical 
notes of the development of the industry, its 








* Report of H.M. Inspector on Education in relation to 
foundry work. Published by His Majesty’s Stationery Office, 
Imperial House, Kingsway. Price 4d. net. 
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extent and character, and the sub-division of the 
trade—classification of workers—as being common 
knowledge. In the fourth section we learn that 
foremen and managers are almost invariably 
drawn from group (1) (moulders). We seem to 
remember printing some time age a letter from a 
moulder stating the reverse. Actually, there are 
a large number of successful foundry managers 
who were trained as patternmakers. 

The next two sections deal with recruitment, 
and contain nothing but oft-repeated foundry 
platitudes. The Report does, however, contain a 
serious warning which no foundrymen can afford 
lightly to dismiss. It says, ‘‘ There is a lack of 
suitable entrants, which is so pronounced in char- 
acter as seriously to menace the future develop- 
ment and prosperity of the industry.’ In an 
analysis of the factors adverse to recruitment, the 
report merely touches upon the economic aspect, 
when referring to the conditions obtaining in the 
North of England, and saying the boys prefer to 
work in the shipyards and mines because of the 
higher wages paid; but it emphasises, almost ad 
nauseam, the dirty nature of the work. We have 
yet to learn that coal mining is a cleaner occupa- 
tion than moulding, vet it is in a position to 
divert the youthful worker. Candidly, we do not 
believe any youth minds being dirty whilst at 
work, providing he has reasonable facilities for 
washing and changing before returning home. 
The real deterrent is the untidy and dirty appear- 
ance of many foundries. If every one of our 
readers made a continuous, serious effort to main- 
tain his foundry, or section of a foundry, tidy, 
clean, light, and well ventilated, we believe the 
‘‘ dirty trade’ bogey would disappear reasonably 
quickly. 

The next section—Remedial Measures—is a dis- 
tinct disappointment, as it merely reiterates the 
four well-known factors: (1) Recruitment; (2) 
training in the foundry; (3) school training; and 
(4) working conditions in, the foundry. Then 
the Report throws the onus of devising a scheme 
upon shoulders other than the Board of Trade. 
**It says, ‘‘The British Cast-Tron Research Asso- 
ciation, the Non-Ferrous Metals Research Associa- 
tion, the British Fourdrymen’s Association 
{the Institute of British Foundrymen], and 
the Sheffield Foundry Trades’ Technical Society 
have all shown themselves to be alive to the neces- 
sities of the situation, and have made valuable 
contributions towards the solution of the problem. 
The present need is for co-operation between the 
various bodies concerned in formulating and 
adopting a scheme or schemes which shall be of 
general application within the industries in ques- 
tion.’”’ If by the various bodies the Report means 
the Associations named, it is ridiculous, for it is 
axiomatic that ‘‘ he who pays the piper calls the 
tune.’’ Therefore, the main parties to any such 
discussion should be the various employers’ federa- 
tions and the trade unions, with representatives 
from the educational authorities, technical asso- 
ciations, and research organisations. 

In enlarging upon recruitment, the Report sug- 
gests publicity in the form of lectures given in the 
schools and visits of classes to foundries. Colonel 
Cheesewright, speaking at the opening of the 
International Foundry Traces’ Exhibition at 
Bingley Hall last Thursday, urged the Midlands 
educational authorities to arrange for classes to 
visit the exhibition. This is undoubtedly the best 
type of propaganda. British boys have a pen- 
chant for chemicals and machinery, and when seen 
under spectacular conditions they will so influence 
their outlook that foundry work will be taken 
into consideration when choosing a trade. 

A reasonably good curriculum is outlined in the 
report from a national point of view, but the 
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modern exigencies of foundry work entail a larger 
knowledge of metallurgy than, say, a manager of 
a steel-ingot shop, as a number of new alloys are 
being introduced yearly. Even at the risk of 
being thought a crank, we feel that a sound know- 
ledge of metallurgy should be the but sought, and 
elementary subjects leading up to this should be 
given. Metallurgy is so enlightening that, once 
a boy has mastered its import, there will be no 
need to ask him to take up other studies; he will 
do it naturally. 


B.C.LR.A. to Install Laboratories. 


Foundrymen will be interested to learn that the 
Council of the British Cast Iron Research Asso- 
ciation has decided to provide itself with 
physical, chemical and mechanical testing 
laboratories. We understand that the Council is 
taking over a_ well-known existing metallur- 
gical laboratory in the Birmingham area. 
The date of opening is stated to be July 1. 
It is not intended to abandon the system hitherto 
used of uitilising the laboratories of the universi- 
ties and members’ works. Such parts of the 
investigations as can conveniently be done at the 
central laboratory will be carried out there, and 
the control of the laboratory will considerably 
increase the capacity of the Association effectively 
to aid its members. 

July 1 commences a new financial year, and the 
research programme for the year includes the 
following important investigations : — 

(1) Erosion and corrosion-resisting cast iron; 
(2) mouding sands; (3) automobile cylinders and 
pistons; (4) graphitisation of iron; (5) heat- 
resisting cast iron; (6) production of malleable 
cast iron; (7) cupola practice; (8) cast iron of 
special electrical and magnetic properties; (9) 
measurement of melting and pouring temperatures 
in the foundry; (10) fundamental properties of 
cast iron; (11) standardisation of test-bars, 
methods and materials; (12) facing sands, black- 
ings, plumbagos; and (13) cast iron to resist 
abrasive wear. 

Recent new members include: —The Powell 
Duffryn Steam Coal Company, Boving Engineer- 
ing Works Company, Limited, J. W. Jackman & 
Company, Limited, and Younger & Gallon, 
Limited. 

















Correspondence. 





[We accept no responsibility for the statements made 
cr the opinions expressed by our correspondents. ] 


American Specifications for Steel Castings. 
To the Editor of the Founpry Trapu Journat. 


Sir,—I have noticed in the issue of your Journal 
for May 15, 1924, an article entitled “ The Manu- 
facture of American Steel Castings,” by Mr. W. H. 
Woodhall. 

The author makes a reference to specifications 
which is misleading. Mr. Woodhall states: 

‘* Most work in a tonnage foundry is of the 
railway class of castings. A summary of this type 
of specifications follows: , 

“1. Scope. These specifications cover all steel 
castings for passenger and freight equipment «ars, 
including couplers, truck bolsters, truck side 
frames, yokes, and miscellaneous castings. 

‘4. Chemical Composition. The steel shall 
conform to the following requirements as to chemi- 
eal composition: C, 0.20 to 0.37; Mn, not over 
0.75; P, not over 0.05; and S, not over 0.05 yer 
cent.”’ 

In the above quotation I have omitted para- 
graphs that do not relate to the matter to which 
I invite your attention. 

One who is not personally familiar with the cir- 
cumstances would infer from a reading of these 
clauses in the specifications which are presumably 
typical of those covering steel castings for railroad 
use in the United States, that such specifications 
generally prescribe limitations for carbon content 
and a maximum limitation of 0.75 per cent. man- 
ganese content. 

The American Railway Association and the 
American Society for Testing Materials, acting 
together, tentatively adopted in 1922, specifications 
for carbon steel castings for railroads which still 
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have a tentative status, or in other words, are on 
trial pending a decision as to their suitability 
before advancing them to a definite and standard 
classification. These specifications (A87-22T) con- 
tain the following section relating to chemical 
composition : 


‘« 25. The steel shall conform to the following 
requirements as to chemical composition :—Man- 


ganese, not over 0.85; phosphorus, not over 0.05; 
and sulphur, not over 0.05 per cent. 

The specifications just referred to are not bind- 
ing on any consumer. They are, however, natur- 
ally taken as the basis for purchase requirements 
of many railroads and constitute the only specifica- 
tions existing at present for railroad steel castings 
having a general rather than a local significance. 
There are many railroads which impose limitations 
as to chemical composition only for phosphorus and 
sulphur. A disposition to prescribe a maximum 
limitation of 0.75 per cent. managanese does not 
characterise the general sentiment of engineers of 
tests of the railway systems in the United States. 
Furthermore, the tendency which resulted in a 
maximum limitation of 0.85 per cent. manganese 
in tentative specifications A87-22T has, as yet, 
heen followed by no general movement on the part 
of American consumers of steel castings to similar 
effect. 

Without question, the tendency of consumers of 
steel castings in the United States is toward no 
restrictions on the manufacturer as to how he 
shall make his product to conform to definite and 
exacting physical requirements, excepting only cer- 
tain restrictions as those relating to phosphorus 
and sulphur which are generally believed to be 
important in assuring a thoroughly satisfactory 
product. 

The point just made is illustrated by the tenta- 
tive adoption in 1923 of revised specifications for 
steel castings for general purposes. These specifi- 
cations are now in effect as tentative and provide 
no maximum limitation as to manganese content ; 
maintain a maximum limitation of 0.05 per cent. 
for phosphorus in basic steel and one of 0.05 per 
cent. for the same element in acid steel: pre- 
scribe the maximum limitation of 0.06 per 
cent, for sulphur; and stipulate that Class A cast- 
ings shall have a carbon content not exceeding 
0.45 per cent. Castings in Class A are of an 
inferior grade for which no physical requirements 
are specified. 

In the progressive movement to stimulate the 
formulation of specifications along thoroughly con- 
sistent lines published information indicating a 
different tendency is to be regretted, particularly 
when it is incorrect.—Yours, etc., 

R. A. Bou. 
Research Director, Electrical Steel Founders’ 
Research Group. 
June 11, 1924. 











Output of Pig-iron and Steel Castings. 





According to statistics issued by the National 
Federation of Iron and Steel Manufacturers, the 
production of pig-iron in May amounted to 650,900 
tons, compared with 618,400 tons in April and 
714,200 tons in May, 1923. The number of fur- 
naces in blast at the end of the month was 191, a 
reduction of three since the beginning of the 
month. The production includes 194,900 tons of 
-hematite, 239,300 tons of basic, 148,800 tons of 
foundry, and 37,400 tons of forge pig-iron. 

The output of steel ingots and castings in May 
amounted to 809,700 tons, compared with 711,500 
tons in April (when production was affected by 
the Easter holidays) and 821,000 tons in May, 
1923. 








CUMBERLAND iron ore miners’ wages are reduced 
slightly, consequent upon the fall in the monthly 
ascertainment price of Cumberland hematite iron, 
mixed numbers, which showed a reduction of about 
10.49d. (from £5 1s. 8.22d. to £5 Os. 9.73d.). The 
decrease in wages is but slight, and will last until 
about the middle of next month, the principal new 
rates being as follows (per day or shift in each 
instance) :—Miners’ working bargains, 10s. 1d.; 
miners’ minimum, 7s. 5d.: underground labourers, 
6s. 5d.; blacksmiths, 9s. 2d.: chargemen, mineral 
shot borers and joiners, 9s. 2d. (plus allowance for 
tools, etc.) ; winding enginemen, 8s. 93d. 
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The International Foundry Trades’ Exhibition. 
BINGLEY HALL, BIRMINGHAM. 


Opening Ceremony. 

Mr. H. Lakin-Smith, President of the Birming- 
ham Chamber of Commerce, presided at the open- 
ing ceremony, and was supported by Mr. R. O. 
Patterson, of Newcastle-on-Tyne (President of the 
Institute of British Foundrymen), Mr. J. Percy 
Plant, Chairman of the Exhibition Committee, 
Col. W. F. Cheesewright, and others. 


Previous and Present Efforts. 


Mr. Lakin-SmirtH said it would be recalled that 
about two years ago the first International 
Foundry Trades Exhibition was held in Bingley 
Hall, Birmingham. It was organised by the Bir- 
mingham Chamber of Commerce, the Institute of 
British Foundrymen and the British Cast Iron 
Research Association, and was so successful— 
thousands coming from all parts of the country, 
and also representatives from America, France 
and Belgium—that it was thought desirable by 
the same three Associations to repeat the experi- 
ment and have a similar exhibition this year. 
The present exhibition was representative of all 
the best interests, and promised to be as great a 
success as its predecessor. They believed that not 
only did the public and those particularly 
interested in the foundry trade learn a great deal 
from an exhibition of that kind, but that in addi- 
tion it assisted in the revival of trade which had 
been so long coming since the slump in 1920-21. 
There was a section of people who since the war 
had not shown their former energy in trying to 
meet the needs of the country and assisting in the 
revival of trade. Such an exhibition as that 
should prove a stimulus to those people by bringing 
to their notice the good work which was being 
done. In Birmingham and elsewhere they were 
energetically trying to wake up the country to the 
urgency of improving trade. There were already 
signs of movement, but a great deal remained to 
be done. They were particularly fortunate in 
having with them to open the Exhibition Mr. 
R. O. Patterson, who had specially travelled from 
Newcastle-on-Tyne for that purpose. 


Growing Importance of Foundry Machinery. 

Mr. Patterson said he had only been President 
of the Institute for some two weeks, and it was 
very gratifying to him to have been called upon 
to preside over such an important gathering. 
For some years he had been trying to push the 
installation of labour-saving devices in foundries 
generally and in his own foundry particularly, and 
it had been against really serious opposition. At 
that Exhibition they saw what they had long 
desired to see—the moulding machines and labour- 
saving devices for the foundry in actual operation. 
The Exhibition was what progressive British 
foundrymen had been waiting for for many years. 
Their friends on the other side of the Atlantic 
had had such exhibitions yearly for a considerable 
time, the result being that they had progressed 
by leaps and bounds in the rapid production of 
cheap castings. 


Coming Shortage of Skilled Labour. 

At home we were faced with the difficulty of 
getting adequate skilled labour. In a sense it had 
been fortunate for us that we had been passing 
through a time of serious depression. Had there 
been an adequate volume of trade, such as was 
required to keep the works in full operation, there 
would not have been the skilled labour available. 
During the depression—he was speaking of the 
North-East Coast—they had lost an enormous 
number of skilled men out of the foundry trade 
who had emigrated to America. Of course, it was 
always the best men who emigrated; they were 
the only men who had the money to pay their 
passage. Further, every ‘branch of the engineer- 
ing trade, owing to the depression, had been 
unable to pay the skilled men adequate wages, with 
the result that many men had left the trade and 
gone into municipal employment, where they were 
at any rate guaranteed a regular job. They could 


not blame the men for going. It was only natural 
that they should improve their position if they 
could. The fact remained, however, that they 
would not come back to the foundry trade, and 
when they did get busy the position at the 
foundries would be a difficult one. It took a boy 
five or seven years’ training before he became a 
moulder, and that was not fast enough if trade 
revived at an early date, as they hoped it would. 
Therefore they would be bound to use such 
machinery as they saw exhibited in that hall. 


Cast-iron Requires Publicity. 

They were bound, if they wanted to keep their 
heads above water, to cheapen their products. 
They must push cast iron down the public’s throat. 
The consumption of cast iron must be increased 
enormously. Unfortunately, they could not make 
people eat it—(laughter)—but they ought to see 
that they fried their morning’s bacon on it. It 
was only by propoganda work such as the Exhibi- 
tion was accomplishing that they could success- 
fully push their goods. There certainly ought to 
be some special organisation to assist them :n this 
direction, because until they had an adequate 
output from the foundries their overhead charges 
would be such as to preclude them from selling 
their goods. To a great proportion of the country 
the labour-saving machines and tools were new. 
The Institute of British Foundrymen was doing 
its best to educate young foundrymen and to 
equip them with complete knowledge of their busi- 
ness. In years to come these men would come 
along and be the managing spirit in the foundries. 
In the meantime we must proceed slowly, but it 
was necessary to get to work at once to produce, 
more or less, a race of foundry engineers. By 
that he meant men who were actually foundry- 
men, but also engineers. They did not apply 
engineering principles in the foundry to the 
extent that they ought to. (Hear, hear.) The 
Institute had done immense work in this respect, 
and was still continuing. 


The B.C.1.R.A. 
In addition, there was the Cast Tron Research 
Association. This Association was progjressing 


now by leaps and bounds, and it was very grati- 
fying to all of them to find that at last it was 
beginning to be taken notice of. It gave its 
members technical advice on all subjects, and he 
was quite sure would do an immense amount of 
good in the very near future. As foundrymen 
they thanked the Birmingham Chamber of Com- 
merce for having organised the Exhibition for 
their benefit. The Chamber stood for stability in 
trade, which was badly wanted. The Institute of 
British Foundrymen and the Cast Iron Research 
Association stood for the education of the foundry- 
man. He thought a closer fusion of commercial 
and technical associations was very ‘badly required 
in this country. They were all working for their 
good, and deserved their heartiest support. Mr 
Patterson closed by declaring the Exhibition open, 
and wishing it every sucoess. 


Vote of Thanks. 


Proposing a vote of thanks to Mr. Patterson, 
Mr. H. J. Sayer described Birmingham as a city 
ancient in its devotion to the science of metals. 
He emphasised ihe need for efficiency, remarking 
that machines which were good enough for our 
forefathers were no good at all in the race of 
to-day. To manufacturers who objected that they 
could not afford to scrap obsolete machines, he 
would say that they could not afford not to scrap 
them, because they were losing money by keep- 
ing them on. In the machine shops of the Conti- 
nent he had seen nothing superior to what we 
possessed, and though we spoke of the difference 
in the rate of exchange, from what he saw the 
wages ‘being paid were quite equal to ours, while 
living was, if anything, dearer. We ought, with 
the brains and machinery we possessed, and our 
great resources, to hold our place in the markets 
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of the world. He had no fear that we should not 
do so. 

Mr. J. P. Ptant, in seconding the motion, 
described the foundry trades as the key industry 
upon which other industries depended, and said 
that upon their energy and enterprise was largely 
dependent the future well-being and prosperity of 
the country. He spoke of the tremendous scope of 
the industry, which, he said, had a wonderful 
prospect, and in closing congratulated the exhi- 
hitors and wished them all the support that their 
initiative deserved. 


Missed Educational Oppo: tunities. 

Speaking in support of the motion, Cor. W. F 
CHEESEWRIGHT referred to the difficulty of gettiag 
boys into the foundry, and suggested that good 
might be done by permitting boys from the schools 
to visit the Exhibition. If that were done it might 
prove easier later on to secure more foundrymen 
and to persuade them to take up the higher 
branches of technical education. There was not 
the slightest doubt that in the foundry trade 
to-day there were very good positions indeed for 
men to make for themselves. 

The resolution was carried with acclamation, 
and Mr. Patterson briefly acknowledged the 
compliment. 


June 26, 1924. 


mounted on heavy double slides which insure per- 
fect accuracy and stability even on the heaviest 
work. 

The machine is fitted with a rising and falling 
table with horizontal movements in both directions 
for slot mortising and boring, and with a tilting 
front table for light sawing, ripping, cross-cutting, 
mitreing, moulding, rebating, tenoning, etc. All 
kinds of cutter blocks and cutters can be used on 
this part of the machine, which is fitted with two 
adjustable fences, vertical and lateral pressure 
springs, and can be tilted out of the way when 
not in use, so as to give easy access to the surfacing 
table. 

Another machine of great interest is a self-con- 
tained tenoning machine with canting table and 
swinging fence. It is extremely compact, and both 
spindles are driven from the same belt. It is 
fitted throughout with ball bearings, and also with 
an independent circular saw spindle for cross-cut- 
ting at all angles. 

Danckaert 32-in. Band Saw.—The design of _ its 
frame, the construction of its working parts, with 
ball bearings placed in the axis of the saw wheels, 
and its new automatic saw straining device which 
works on the knife edge principle, and is instan- 
taneously adjustable to any width of blade, make 
it a really modern machine. 
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More Exhibits Described. 
J. A. Victor. 

Mr. J. A. Victor, whose office is at 77a, Queen 
Victoria Street, London, E.C.4, is exhibiting a 
number of wood-working machines by the Ateliers 
de Construction Ch. Danckaert, of Brussels, for 
which he is sole selling agent in this country. 

The most attractive exhibit is a universal wood- 
worker, specially constructed to meet the require- 
ments of small shops where a variety of different 
operations must be performed in a short time and 
generally by one mau. This is the case of a number 
of pattern shops where there would not be enough 
room nor work for a complete plant of separate 
machines. This machine is built upon the main 
frame of a standard combined planing and thick- 
nessing machine, and is capable of thicknessing 
timber up to 15 in. x 9 in. exactly in the same 
way as would an ordinary panel planer. As this 
operation is undoubtedly by far the heaviest and 
most difficult which may be required in connection 
with ordinary joinery or coach work, the value of 
the machine will be immediately recognised. 

It is fitted with acircular safety cutter block with 
patent automatic knife-setting device, and revolv- 
ing in heavy Skefko double-row ball bearings, and 
hoth the surfacing and thicknessing tables are 
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Spindle Moulder.—This has an_ exceptionally 
large top bearing and slide, lift-up table, and a 
number of different heads, cutters, and accessories. 

Hand Planing and Jointing Machine.—This ex- 
hibit has very long tables, 8 ft. in length overall, 
supported on heavy double slides. 

Rising and Falling Table Suwbench.—This 
machine has a canting fence fitted with fine adjust- 
ment screw, latest satety guards, and several acces- 
sories. It is suitable for any kind of wood-working 
shop, and can deep 8 in. as well as rip, cross-cut, 
mitre, rebate, etc. 

The exhibit is completed by an automatic saw 
sharpening machine for circular saws up to 42 in. 
in dia., and also for band saws and frame saws. 
It is an adjustable machine, and it will entirely 
finish any kind of saw in one single operation, as 
the emery wheel will follow the tooth right round 
and bevel the top as well. 

The stand is in charge of the Midland agent, 
Mr. P. Bramwell Newell. 


Penton Publishing Company. 

This firm of engineering and technical publishers, 
whose offices are at Cleveland, Ohio, have on their 
stand literature and photographs relative to their 
papers—* The Foundry ” and “ The Tron Trades 
Review.” 
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Smeeton-Wright Furnaces, Limited. 
Though well known in steelworks circles, this 
firm, whose office is at St. Stephen’s House, Vic- 
London, S.W.1, has only 


toria Embankment, 


A Cvupota Tappina DeEvIcE. 


recently interested itself in foundry plant and sup- 


plies by forming a section to deal with a number 
of Continental specialities. 
Schurmann Cupola.—A model and a series of 
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CO, + C = 2CO. This is accomplished by inter- 
posing a@ minimum amount of red-hot carbon (coke) 
in the path of combustion, or in other words, the 
blast is not allowed to pass up the stack, but made 





Messrs. SMEETON-WricHt Furnaces, LIMITED. 


to traverse directly across the cupola. Common- 
sense insists that it would be ridiculous to let this 
heated gas pass into the atmosphere, and so a 
regenerative system has been incorporated. 





























SECTION AND PLAN OF THE SCHURMANN CUPOLA. 
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Wricut Furnaces, Lrmitep. 


working drawings, together with a large amount 
of data are being shown of this interesting inven- 
tion. The underlying principle is the suppression 
of the endothermic (heat-absorbing) reaction 


This system, originally devised by Siemens, is 
based upon the dispersal of the heat to a set of 
chequers, and then by a reversing system, utilis- 
ing this heat to warm up the gases to be used for 

D 
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combustion, during which time the 
warms up a second set of chequers. 

Theoretically this system has much to commend 
it, and apparently it is doing well in Germany, 
and its development in Great Britain will be 
keenly followed by all progressive foundrymen. 

Gutman Sand-Blasting Machines.—Owing to the 
proposed new cleaning of castings regulations, 
much interest is centred round this branch of 
foundry work. All the well-known types are shown 
by photographs, such as the sand-blast room, 
pedestal, and revolving table types. Rotating 
sand-blast drums present many points of interest. 
Two types are being shown. 

Gutman Hydraulic Moulding Machine.—This 
machine, whilst incorporating hydraulic squeezing, 
releases the pattern by mechanical means. This 1s 
stated to give a very true and easy stripping with 
a lowered power consumption. 

Cupola Tapping Device.—This simple apparatus 
has been patented by Herr Hermann Meyer, a 
foundry owner of Bremen. It has been applied 
to over 1,000 cupolas in Germany, and is designed 
to eliminate entirely botting in, which after all 
is always accompanied by a slight amount of 
danger if carried out unskilfully. It is a simple 
arrangement of levers and balance weights, and 
the plug is stated to last many weeks. It is equally 
applicable to either a cupola or a receiver. 

Ladles.—Two ladles of the Collin type are being 


waste heat 


shown. This make incorporates an air-cooled belt 
with a tilting mechanism provided with ball- 


bearings and enclosed in an oil bath. 

Chantraine Furnaces.—A model of a Chantraine 
furnace which has many metallurgical applications 
completes the exhibit. Mr. John A. Smeeton will 
be in charge of the stand. 


The Adaptable Moulding Machine Company. 


The Adaptable Moulding Machine Company, of 
Stanhope Street, Birmingham, have a representa- 
tive collection of hand-moulding machines. 

Standard Type Adaptable Moulding Machines of 
the latest design, and having a range for taking 
pattern plates from 12 in. to 20 in. in width, with 
a6in. draw. These machines are so designed that 
the length of plate is not restricted, but it is not 
usual to exceed 30 in, length. 

Large Type Adaptable Machine are shown having 
a capacity of 18 in. to 26 in. in width, with a 6 in. 
draft. These machines are similar in principle to 
the standard type. Various pattern plates are 
shown on the machines at work. The machines can 
be fitted with double lift attachments where it is 
desired to secure a deeper draft than the 6 in., or 
where it is necessary to draw the pattern and then 
lift the moulding box off the stripping plate. Turn- 
over attachments can also be fitted where match 
plates are used or deep green-sand cores are to be 
made up in the moulds. Both these devices will 
be shown where it is required to make up the green- 
sand cores in the mould. 

‘* Duplex ” Rollover Machines have a 12 in. draft 
suitable for deep green-sand cores or moulds. The 
weight of the mould or core is turned over in the 
dead centre of load, thus requiring the least pos- 
sible amount of energy for the purpose. The 
moulds can also be rammed up near the floor-line, 
resulting in a saving of labour during the ram- 
ming process. The machine is so designed that 
there is a machine arranged on each side of the 
central column, and each machine can be used inde- 
pendently of the other. If desired, the machines 
san be fitted with a special bracket to carry match 
plates. 

Adaptable Core Machine for split core-boxes has 
a draw of 12 in. Existing core-boxes can be fitted, 
and the machine is so designed that the core-box 
carriers can be moved into horizontal positicn for 
Tamming up intricate pockets. 

Piston Type Core Machine is designed for the 
production of piston cores on quantity basis. The 
core is rammed up on a table, which is adjustable 
to suit the height of core-box, and then rolled over 
on to another adjustable table; the opening move- 
ment being 6 in. 

Duplex Sifters are for hand, belt or motor-drives, 
On these machines the riddles can be changed 
whilst the machine is in motion, thus enabling two 
grades of sand to be worked with one machine. All 
working parts are totally enclosed. The power re- 
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quired is exceedingly low, and the maintenance 
charges are exceptionally small. 

Moulding Boxes are shown in cast iron, rolled 
steel of # in. and 1-in. section, pressed steel boxes 
in 10 and 12 gauge section, and a range of snap 
flasks are on view. 

Mr. W. O’Keefe, the proprietor, is personally 
taking charge of the stand. 


The Constructional Engineering Company, Limited. 

This firm, whose office is at Titan Works, Charles 
Henry Street, Birmingham, are showing their well- 
known cupolette, lined with firebricks, complete 
with motor-driven fan, all forming a self-contained 
unit with a melting capacity of 1 ton per hour. 

An improved type of belted cupolette is shown 
fitted with Wood’s patent blast contro] arrange- 
ment. This plant nas a melting capacity of 30 
ewts, per hour. It can be mounted on standards or 
included in steel framework, with staging, roof, 
hoist, etc. 

A “ Titan” mechanical sand riddle is 
working. It is fitted with motor complete. 

A new type of under-geared sand mill is shown 
complete with fast and loose pulley for belt driving. 


shown 
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Amongst the ladles shown is an 8-cwt. bogie ladle 
mounted on two wheels, complete with loose handles 
for drawing and tilting. There is also a good 
range of pressed steel ladles fitted in weldless stee! 
shanks. The capacities are from 28 lbs. to 15 ewts. 

A range of various sizes of pressed stee] mould- 
ing boxes is shown. These are interchangeable, 
and are fitted with turned pins and renewable 
bushes. 

Patent tubular steel clamps; moulders’ boards: 


bellows; riddles; sieves; chaplets; wax core vents: 
and general foundry requisites complete the 
exhibit. Mr. D. H. Wood is in charge of the 
stand. 


The Donington Sand Company. 


The quarries of this well-known moulding sand 
concern are at Wellington, Salop. 

The Donington sand is a natural bond moulding 
sand, and has the following advantages: —Com- 
position:—Silica, 92.10; ferric oxide, 1.60: 
alumina, 5.04; lime, 0.13; magnesia, 0.10; and 
loss on ignition, 0.88 per cent. 

The stand is in charge of Mr. Thomas Vickers, 
of 14, New Street, Birmingham. 

The Britannia Foundry Company, Limited. 

This well-known firm of moulding machine manu- 
facturers, whose foundries are at Cox Street, 
Coventry, are showing seven types of machines. 
They are as follows :—4(1) No. 0, “ Britannia ”’ 
jar ram moulding machine, has a self-contained 
lifting apparatus. It will ram and lift moulds up 
to 5 ewt. (2) No. 1 ‘‘ Britannia’’ jar ram mould- 
ing machine. This is a similar machine to the 
No. 0, but will ram up to 10 cwt. These machines 
are built in other sizes up to 2 tons capacity. 
(3) No. 00 ‘‘ Coventry ’’ turnover jar ram mould- 
ing machine. This machine is applicable to 18 in. 
sq. (4) No. 1 “Coventry”? turnover jar ram 
moulding machine. This type has a capacity of 
8 ewt. The pattern draw is 15 in. Both this and 
the previous one are very rapid machines. (5) 
“ Coventry’’ jar ram squeezer moulding machine. 
—This pattern is suitable for moulds up to 19 by 
14 in. It has a combined pattern-stripping attach- 
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ment. This is its first public exhibition. (6) 
“* Coventry ’’ patent head-ram moulding machine. 
—This is a hand-operated machine, and is suitable 
for moulds up to 16 by 14 in., with an 8 in. 
pattern draw. By the patent gear used on this 
machine a pressure of 5 tons on the mould can 
easily be obtained. (7) ‘‘ Adjustable’? hand- 
rammed moulding machine.—This type has an 
8-in. pattern draw; it can be adjusted to take 
boxes from 8 in. sq. to 34 in. sq. 

Other notable exhibits are the ‘‘ Duplex ”’ 
foundry sand mixer, which will mix 5 tons per 
hour; interchangeable moulding boxes; pattern 
plates; enamelling ovens; and gas, coke, steam, 
or electrically heated core ovens. 

Mr. C. Scrampton is in charge of the exhibit. 


John Macdonald and Company. 

This firm, whose works are at Pollokshaws, Glas- 
gow, exhibit a number of types of ‘ Cleveland ”’ 
pneumatic tools for foundry service, including 
sand rammers for floor and bench work. 

Portable pneumatic grinders of the latest design 
are shown, having one-piece connecting rods. Size 7 
runs at 4,600 r.p.m., with 4 or 6 in. dia. wheel. 
Size 8 runs at 3.600 r.p.m. with an 8 in, wheel. 

Another interesting exhibit is a range of chip- 
ping hammers with the ‘ protected”’ type of 
valve, for fettling castings. 

‘* Bowes’ automatic air-tight hose coupling is 
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an exhibit of more than ordinary interest for the 
average foundry. 

Portable Electric Sand Riddles.—This machine 
comprises a } h.p. motor, which is wound for all 
voltages, is shown working through a worm gear 
to a crankshaft, giving an elliptical motion to the 
riddle, thus eliminating the necessity of lump- 
breaking plates or attachments which wear out 
the screen. The portable feature of the riddle 
makes it easy to move to any desired part of the 
foundry. All working parts are entirely enclosed 
and thoroughly protected from sand. The running 
cost is stated to be very small. 


R. J. Richardson and Son, Limited. 


This firm, whose offices are at Commercial Street, 
Birmingham, has had for Birmingham and district 
the sole representation for a great many years of 
Messrs. Tilghman’s Patent Sand Blast Company, 
Limited, Broadheath, Manchester; Messrs. 
Samuelson & Company, Limited, Banbury; Messrs. 
Geo. Green & Company, Keighley; and Messrs. 
David Bridge & Company, Limited, Castleton, 
Manchester. They are exhibiting an air com- 
pressor of Messrs. Tilghman’s manufacture which 
is one of the vertical two-stage, single-acting type 
compressors, and gives a pressure of 90-100 lbs. 
per sq. in. This compressor is supplying all the 
air in connection with the various requirements of 
exhibitors. Other items which are on exhibit are 
sandblast apparatus, articles both before and aftar 
sandblasting to show the various results of the 
sandblasting operation; Roots’ Acme blowers; 
moulding machines; cupolas and other foundry 
plant. This firm also represents the Manchester 
Furnaces, Limited, Ashton New Road, Manchester, 
in connection with furnaces for all duties. 
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Yorkshire Amalgamated Products, Limited. 

This firm, whose offices are at 27, Waterdale, 
Doncaster, specialise in foundry sands. 

Red Moulding Sands.—These are the well-known 
Bunter deposits at Heck, Hensall and Doncaster, 
supplied as quarried, crushed or well milled. 

Steel Foundry Sands.—These are quarried ai 
Huttons Ambo, Pickering, and South Cave. They 
are exceptionally strong, highly refractory bond- 
ing sands for steel and special iron mixtures, and 
are equal to imported Continental sands. High 
silica sands for mixtures, which are uniform in 
quality and of even grain-size ensuring maximum 
venting, are also shown. 

A speciality is made of sands expressly prepared 
for light iron castings and non-ferrous alloys. Sand 
Slingers and Moulding Machines.—Samples of 
ground cupola and ladle ganister, silica cement, 
silica flour, fluxing stone for cupolas, and high 
silica sand for furnace bottoms are available for 
inspection. Silica bricks for open-hearth, electric 
and converter steel furnaces, manufactured at 
their works at Bawtry, Yorks, constitute an 
interesting range, which is supplemented by 
insulating bricks, firebricks and blocks for cupola 
linings. “ K. B.’’ core binder is a new prepara- 
tion for steel, malleable iron. brass and aluminium 
castings. 

Thomas E. Gray and Company, Limited. 

This well-known foundry supply house, whose 
offices are at 119, High Holborn, London, W.C.1, 
are showing “ Silacene,’’ a plastic refractory which 
is used for lining cupolas and every kind of acid 
furnace. Ganister, parting powder, iron cement, 
non-ferrous flux, blacking, plumbago, coal dust, 
foundry coke, furnace coke, sand, french chalk. 
and core gum constitute one of the most interesting 
ranges of foundry raw materials in the exhibition. 

The * Easilit’’ Blow Lamp Company, Limited. 

This firm, whose works are at 34, Watford Road, 
King’s Norton, Birmingham, as their name indi- 
cates, specialise in blow lamps with a patent start- 
ing-up device. Paraffin blow lamp to start without 
pre-heating; new pattern continuous branding 
iron, without re-heating, suitable for planks and 
ladders, and “ Yates’ Patent Hot Grate,’ consti- 
tute an exhibit of which the main application in 
foundry work is the skin drying of moulds. 

W. and T. Avery, Limited. 

There is no firm better known to the foundry 
industry than Messrs. W. & T. Avery, of Soho 
Foundry, Birmingham. Their exhibit has 
been carefully thought out to meet the 
needs of the foundry industry. The 2,000-Ib. 
portable deal platform weighing machine is 
suitable for general foundry use. Of interest, too, 
for foundries is their patented spool nett weighing 
and counting machine. On the testing side they 
are showing a 10-ton universal machine for torsion 
and tensile tests, and a foundry bar-testing 
machine for tensile and transverse tests. 

Merry and Cunninghame, Liniited. 


This well-known firm of iron and coal masters, 
whose registered office is at 127, St. Vincent 
Street, Glasgow, are confining their exhibits to 
*Glengarnock’’ and ‘‘Carnbroe’’ brands of 
Scotch pig-iron. 

The Selas-Turner Company, Limited. 

This firm, whose offices are at City Road, Man- 
chester, specialise in gas furnaces. The basis of 
their furnaces is incorporated in a patent auto- 
matic gas and air mixing apparatus, which is 
stated to give a uniform mixture under all loads. 
It is shown applied to a ‘‘Selas’’ metal melting 
tilting furnace, which is used for all classes of 
non-ferrous metals. No crucibles are required, 
and the lining has an exceptionally long life. 

‘‘Selas’’? patent furnaces are designed to suit 
individual requirements. They are suitable for 
melting, forging, normalising, annealing, car- 
burising, hardening, core drying, enamelling and 
tinning Other exhibits are blowpipes, tinmen’s 
stoves, soldering irons and a range of furnace 
burners. 

The stand is illuminated with ‘ Selas’’? lamps 
of varying candle powers. The guaranteed gas 
consumption for the ‘‘ Selas ’’ system is 2 cub. ft. 
per 100 ¢.p. lamp. 
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The British Cast Iron Research Association. 


The Association, whose offices are at Central 
House, New Street, Birmingham, is perhaps the 
most interesting in the Exhibition, A chart 
illustrates the growth of the Association over the 
last three years, and its director is to be con- 
gratulated on the progress shown. A number of 
excellent micrographs show the effect of quench- 
ing a sample of cast iron from various tempera- 
tures. Another interesting exhibit is M@e. 
Fletcher’s apparatus for determining the consti- 
tution of moulding sands. Along one side of the 
stand are arranged a number of specimens show- 
ing defects, but in every case a reasonable 
explanation is given. Mr. H. J. Young, of 
the North-Eastern Marine, has lent a number 
of very beautiful tinted microphotographs of cast 
iron. The stand is in charge of the Director, Mr. 
J. G. Pearce, who will give foundrymen the 
fullest details of the work of the Association and 
benefits to be enjoyed by joining it. 


Industrial Research Laboratories, City of 
Birmingham Gas Department. 

The Industrial Research Laboratory stand is 
divided into two sections—one of which is devoted 
to exhibits of various forms of testing apparatus 
and appliances used in connection with the 
investigation of the properties of ferrous and non- 
ferrous material. This exhibit includes the 
following :— 

A 10,000 Ibs. single-lever tensile and compres- 
sion testing machine, manufactured by Messrs. 
W. & T. Avery, Limited. 

A recent type of dead weight Brinell hardness 
testing machine manufactured by the same firm. 

A complete metallurgical microscope by Messrs. 
W. Watson & Sons, Limited, London, is also 
shown with projector to enable structures of 
ferrous and non-ferrous material to be examined 
at high magnification, the screen being replaced 
by a camera for photographic reproduction if 
required. This apparatus will be shown in actual 
use, and demonstrations will be given from time 
to time during the Exhibition. 

Another interesting exhibit is a cathode ray 
oscillograph made by Messrs. the Western Electric 
Company, by means of which hysteresis loops are 
plotted for various magnetic material, including 
cast iron, wrought iron and steel. The loop is 
traced out on the opalescent bulb of the ther- 
mionie valve by means of a magnetic cathode beam 
which is deflected simultaneously in two directions 
at right angles, 

Gas Furnace Section.—This section includes a 
natural draught gas-heated oven furnace, made 
by Messrs. Lucas Furnaces, at work. This fur- 
nace is suitable for the general annealing, harden- 
ing, and case-hardening operations required for 
the majority of engineering shops to-day, and is 
also suitable for the heating up of dies prior to 
metal casting. 

Gas is supplied to the furnace at ordinary town 
pressure, and the waste gases, leaving the front 
of the furnace near the door, pass through a series 
of ‘* Recuperator ’’ tubes over which the secondary 
air required for completion of combustion is 
passing, thus being pre-heated and leading to a 
considerable economy in gas consumption. 

Further, a standard double-cased gas-heated 
stove, of a small size suitable for the drying of 
cores and similar operations, is demonstrated, 
fitted with the latest type of burner for this class 
of work, 

A re-melting pot heated by a high-pressure gas 
burner is shown at work, and is typical of the type 
of furnace which is being used for aluminium 
re-melting for die-casting processes. This furnace 
is fitted with iron-pot, and the interior brickwork 
is shaped to the outline of the pot. 

Tn addition to the above, a series of various 
sizes of blowpipes are shown. 


The Carborundum Company, Limited. 

The Company, whose works are at Trafford 
Park, Manchester, are manufacturers of the 
original carborundum grinding wheel which is 
used for the grinding of cast iron, chilled iron, 
brass, phosphor bronze, and unannealed malleable. 


It is also a very suitable wheel for the grinding of 
aluminium. 
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The Aloxite wheel is a sister product suitable 
for the grinding of steel, malleable iron, and all 
high tensile metals. 

Other important products used in the foundry 
dressing shops are the carborundum and Aloxite 
scrubbing stones for the scrubbing of iron and 
steel castings. Carborundum and Aloxite double- 
coated cloth-back discs also play an important 
part in dressing up castings, due to the fact that 
there is such a variety of coarse grits from which 
to choose. 

Carborundum refractories are made for use in 
all class of furnaces in various shapes, including 
bricks, muffles, retorts, cements, etc. All car- 
borundum-_ refractories are high mechanical 
strength under heat conditions and high thermal 
conductivity. 


Thomas & Bishop, Limited. 


Messrs, Thomas & Bishop, of 37, Tabernacle 
Street, London, E.C.2, have an_ interesting 
exhibit, which shows belts, after treatment with 
‘Cling Surface,’’ running slack at full load. Two 
types of refractory cements are shown, known as 
‘* Flexo’ A and B. The former is for very high 
temperature use and the latter for boiler flue and 
bridge work. 

They also show an oil reclaiming plant for 
dealing with dirty oil taken from engine sumps 
or other parts. The product is a pure, clean oil, 
free from carbon. The machine is entirely auto- 
matic, and is worked with water only. It is an 
entirely new process for oil reclaiming under a 
patent just granted in England to an Australian 
company. The process of reclaiming is fully 
demonstrated and the simplicity of the system is 
manifest. 


Beecroft & Partners, Limited. 


This well-known firm of consulting foundry and 
analytical chemists, of St. Peter’s Close, Sheffield, 
and at Norfolk House, 35, Cannon Street, Bir- 
minghem, show a number of foundry specialities, 
which they have developed in their own labora- 
tories and experimental foundry. They include 
the following :— 

Ladle Fluxz.—This material is used for desul- 
phurising iron in the ladle. The life of the 
ladle is lengthened by making the slag more 
fusible. 

Beecroft’s Sandoil is used for making silica 
sand cores, It gives no offensive smell and 
resists moisture. 

Corbeerite Binder.—This liquid is used with 
red sands, burnt sands, ete., and for mixing in 
blacking wash to prevent “ washing off.’’ 

Corbeerite Powder.—This material is used for 
non-ferrous and intricate core work. 

Brass Flux, Aluminium Flux, Beecroft’s No. 
101 Powder, Ceylon Plumbago, Moulders’ Special 


Blacking, and Beecroft’s Parting Powder are also 
exhibited. 


The Vono Company. 


The Vono Company, of Duport Foundry, 
Dudley Port, Staffs., confine their exhibit to 
vices. Altogether some twelve types are shown, 
and being a foundry concern, they have 
developed and designed special vices for the 
moulder, the fettler, and pattern-maker. They 
are made from semi-steel cast iron. , 





es 





REPLYING TO A QUESTION in the Melbourne House 
of Representatives as to whether, in dealing with 
tenders for copper wire, the Tender Board granted 
preference to Australian wire beyond the amount of 
the tariff, the Postmaster-General said that the 
Tender Board was not instructed to grant any prefer- 
ence above the tariff, but where the Australian article 
was tendered for at a higher price than the outside 
tender, plus duty, the matter received Ministerial 
consideration. The Postmaster-General added that 
the amount of Australian copper wire purchased in 
1922-23 and 1923-24 was 6,900 tons, at an average 
price in 1922-23 of £126 11s. a ton, and in 1923-24 of 
£108 11s. per ton. The average price per ton of the 
lowest British tenders, free of duty, was £96 8s. in 
1922-23, and £83 18s. in 1923-24. The duty on 
British wire was 30 per cent., and the added cost to 
the department through the purchase of Australian 
wire in preference to British was £114,700 in 1922-23 
and £74,700 in 1923-24 
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The Technical Side of Oil-Sand Cores.” 





By C. W. H, Holmes, M.Met. 





I.—_INTRODUCTORY. 

It was the writer’s original intention to prepare 
a somewhat complete Paper dealing with the pro- 
duction and use of oil-sand cores, in which not only 
would the fundamental principles have been 
explained, but the results of practical tests would 
also have been included to support or to refute the 
various conflicting statements which have occurred 
in the technical Press regarding oil-sand core pro- 
duction. 

Unfortunately this has not been possible, and, as 
the result, the Paper has been divided into two 
parts, the first of which deals with the principles 
and practice of the subject, and is presented for 
discussion at this meeting. The second part will 
consist of data collected in the foundry and the 
laboratory, and will be prepared when the writer 
has more time at his disposal. 

The particular object of this Paper, or at least, 
this part of it, is to explain the ‘‘ reason why ”’ 
to the practical foundryman, and thus help 
towards an understanding of a few of the many 
problems which are met in this branch of foundry 
work, 

It has been the writer’s experience that attempts 
to introduce oil-sand cores into a foundry either 
result in success or rather dismal failure, and it 
may be well to state that whilst such a failure may 
be due to the core oil, or the sand, or the baking 
equipment, or to oneself, the fact remains that by 
careful thought and investigation the failure is 
most certainly traceable to one or the other. There 
is no magic about oil-sand cores. 

Given suitable core-baking equipment, every 
foundryman should be able to make oil-sand cores 
successfully, and the problem then ceases to be a 
technical one and becomes a commercial one. 

Will it pay? This is the question which each 
foundryman must decide for himself. Generally 
speaking, when loam or dry-sand cores are replaced 
by oil-sand cores, the increased cost of core-making 
materials (and possibly tackle) is more than 
covered by the decrease in labour costs, both on the 
core-bench and on the fettling floor, and by the 
decreased percentage of defective castings. 

The second question which must be faced is: Is 
it practicable? There are some cases in which the 
use of oil-sand cores is unwise, but such cases will 
be discussed at a later stage of the Paper. 


II.—THE SAND. 

The selection of a suitable sand is equally as 
important as the selection of a suitable core-oil, 
and it may be of interest to note that whilst the 
really unsuitable core-oil is usually taken off the 
market as the result of lack of business, the unsuit- 
able sand is always with us. It is often, perhaps, 
close at hand, and the price may be tempting, but 
the practical difficulties that lie in the way of im- 
proving unsuitable sands by mixing, grinding, 
sieving or washing are so great as to be unecono- 
mical. It is very difficult to improve an unsuit- 
able sand, but it is remarkably easy to spoil a 
good one. 

What, then, is a good sand? Obviously it is the 
sand that produces successful cores. Why do cores 
made from some sands produce blown castings? 
Why are cores weak and friable when made with 
certain sands? Why has a properly-made oil-sand 
core such excellent venting properties? These 
are practical questions, and an attempt will be 
made to answer them and others as simply as 
possible. : 

So far as the general run of grey iron castings 
is concerned, the chemical analysis of the sand is 
a factor of so little importance that we need not 
consider it, but tor heavy iron castings and for 
steel castings it is important that the sand should 
be refractory; if it is not, the castings will be 
dirty and fettling costs will be excessive. 

Broadly speaking, then, sea sand or river sand 
or dune sand is used for core making in the iron 
foundry and silica sand for core making in the 
steel foundry. 

But there are great differences between one sea 


° A Paper presented to the “Newcastle Conference of the 
Institute of British Foundrymen. 


sand and another, not only in the unimportant 
matter of chemical analysis, but also in the vitally 
important matter of mechanical analysis (or, to 
put it more simply, size of grain). 

If a glass jar that will just hold one pint is 
taken and filled to the brim with marbles, it will 
be found (provided that the marbles are all the 
same size) that one is still able to pour into the 
jar between one-quarter and half-a-pint of water. 
Now, if we consider these marbles to be the grains 
of sand in a core, highly magnified, we see that 
there are considerable spaces between the grains 
along which the gases generated by the heat of the 
metal can travel; and so long as the particles 
are rounded and of reqular size, it does not matter 
how big or how small they are, we shall still be 
able to find the same high proportion of spaces. 

For instance, if we take another pint jar and 
fill it to the brim with No. 5 lead shot, we shall 
still be able to pour into the spaces between the 
shot as much water as we could in the case of the 
marbles. 

But if we take a third jar, and, having filled 
it with marbles, we run in lead shot or other fine 
material between the marbles, we shall find that 
we cannot run in nearly so much water as we 
could in either of the previous cases. These simple 
experiments show that, if it is thought desirable 
(as, of course, it is) to have the maximum amount 
of spaces in a core for the gases to escape through, 
there must be used a sand of regular grain size. 
The importance of regularity of grain size is 
especially important in the case of fine-grained 
sands, for this reason. 

Take the case of two sands—a coarse one with 
grains =\, in. diameter and a fine one with grains 
45 in. diameter; gases escaping from a core made 
from the fine sand will have greater frictional 
resistance to overcome, because not only are the 
spaces between the grains narrower, but there are 
twice as many turnings and twistings round the 
grains than in the coarse sand. Hence a small 
amount of very fine material might not matter in 
the coarse sand, but added to the already greater 
frictional resistance in the finer sand, it might 
cause trouble through blown castings. 

The tabulated results of this explanation may be 
clearer :— 


Air Frictional Venting 
Type of sand spaces %. resistance. properties 
Coarse regular grain .. High Low Best 
Fine s i 2s High High Good 
Irregular grain os Low High Bad 


There are several reasons why coarse sands have 
their drawbacks as well as their advantages. They 
do not give such a good skin as finer sands to the 
casting, neither are cores made from them easy 
to handle when much rubbing down has to be done, 
as, for instance, when a core is made as a simple 
block and is radfused off after baking, 

Further, when using coarse sands, the weakness 
of the core in the green state is accentuated, 
because its strength in the green state depends on 
the number of contacts between the grains per 
square inch (for it is only where the grains touch 
that they can be held together). Obviously the 
finer the sand, the greater the number of grains, 
and hence the number of grain contacts per sq. in. 
of core section. 

Reference to Table I will make this clear; it 
must be borne in mind, however, that these figures 
are only approximate. 


TABLE I.—Grain Size and Contact Points of Sands. 





Grain Size. ‘eedonaee 60 mesh. | 90 mesh. | 120 mesh. 





Grains per | 
cub. in. ..} 240,000 | 2,000,000 | 6 

Contacts per| 
sq. in. 


, 


600,000 | 16,000,000 


8,000 32.000 72.000 


E 





This weakness, encountered when using coarse 
sands, is very strongly marked when the sand is 
not dried, or at any rate, when it is appreciably 
damp, before mixing with the core-oil and water; 
the core is ‘‘ heavy ” and falls readily. 
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Table II shows the mechanical analysis of the 
sand used by the writer for general work. For 
very large cores, the sand might be somewhat 
coarser, although no difficulty has been experienced 
as regards the venting properties; for small deli- 
cate work, such as automobile jacket cores and the 
like, a finer sand would be preferable. 

Taste Il.—Mechanical Analyses of Sea Sand. (A) 
Metric Grading (Round hole Sieves); (B) English 
Grading (Square Mesh Sieves). 

















(A) | (B) 

a ee See a 
/ Per Per 
Grade. Grade Size. - | cent. |Grade Size. cent. 
Coarse sand . | LO —), 3 mm. m.|_ nil lon 30 mesh| nil 
Medium ,, | 0.5 [ - 7.60 30—60 1.50 
Fine 99 0.25—). 10 » |91.20 60—90 58.50 
Coarse Silt 0.10—0.05 ,, | 1.00 | 90—120 |: os. 70 
Fine ,, -; 0.05—0.01 ,, | 0.20 | Through | 3 .30 

|} 120 | 

( lay | 0.01 _nil } 





It will be noticed ‘that the regularity of grain 
size is very marked. 

This particular sand is a sea-sand, and although 
it answers its purpose excellently a wind blown 
or dune-sand preferable to a sea-sand or river- 
sand, 

This is due to the fact that the friction between 
the grains as they move over each other in air is 
greater than in water; hence the wind-blown grains 
lose their sharp corners and become rounded more 
readily than the water-worn grains. 

Rounded grains give better venting properties 
than angular grains, although general opinion is 
to the contrary; this error is probably due to the 
incorrect use, in the foundry, of the term 
‘sharp,’ which, as generally used, means ‘‘ 
and free from clayey matter.’’ 

A number of so-called ‘“ sharp’’ sands have 
well-rounded grains. 

If the term ‘‘ oil-sand ” is used to denote a mix- 
ture of sand with a binding agent, the basis of 
which is linseed or a similar drying oil, then it is 
important that the sand should be ‘ clean,’’ that 
is, it should be free from clayey matter. In the 
case of such binders as resins, gums or similar pro- 
prietary materials, this is not so important. 

Mixtures of naturally-bonded sands and core- 
oil can be baked to make more or less successful 
cores, and such mixtures have the great advan- 
tage of being strong in the green state. This 
type of core, however, requires more oil than 
would be used with a clean sand; has a tendency 
to be soft inside, and, in consequence of the extra 
oil content and poorer venting properties, is more 
liable to blow. Also, they are not so easy to re- 
move from the casting. 7 

The explanation as to why “ dirty ’’ or natur- 
ally ‘bonded sands require more oil than clean 
sands will be given in the section dealing with the 
mixing of oil and sand in order to avoid repeti- 
tion. 

The old sand from the fettling-floor may be 
used again in proportions varying with the 
intricacy of the core; but great care should be 
taken to avoid the mixing of old loam cores or 
similar fine material with the burnt oil sand, as 
this may (probably will) choke the natura} vent 
in the oil-sand cores and result in blown castings. 
The old sand, with its coating of soot, appears to 
cause less trouble than clayey sands, as regards 
core-oil consumption. 

Nothing has been said, so far, regarding the 
use of silica sands, but the foregoing statements 
apply in general to sea, river, dune or silica sands. 

It remains, however, to warn those who propose 
to mix sea or river sand with silica sand that 
both sands should have similar sized grains if the 
best venting properties are to be obtained. 

Speaking generally, the chances of improving 
the venting properties of any sand by mixing it 
with another are very small. On the other hand 
it is quite easy to produce any number of mix- 
tures from two sands, each having inferior vent- 
ing properties to either of the original sands. 

Finally, the ideal sand for oil-sand cores will be 
briefly considered : — 

It must be more or less refractory, according 
to the class of casting to be made, it must be of 
uniform grain size, and it should be free from 
clayey material or organic matter. 


coarse 
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I11.—THE OIL. 


Core oils consist essentially of vegetable oils 
which have the property of becoming “sticky, and 
ultimately hard, when ‘exposed to the air. This 
group of vegetable oils is known as the “ Drying 
Oils,” and linseed oil is the best known and most 
commonly used member of the group. 

In practice, the linseed oil is usually heated or 
‘‘ boiled ” together with gums or resins to increase 
its binding properties. 

Subse quently to this, mineral oils may be added 
to reduce the viscosity of the mixture, and make it 
easier to handle. 

The following combination of properties is desir- 
able in a good core-oil :— 

(1) It must be moisture-proof; (2) it must have 
sufficient strength when green to enable the cores 
to be handled; (3) it must not stick to the core 
boxes; (4) the viscosity must be low enough to 
enable it to mix easily with the sand; (5) the fumes 
given off on heating the cores must not be 
poisonous or objectionable ; (6) it must have a high 
** film value,’”’ which in plain language means that 
it must have the property of ‘binding a large 
amount of sand together; (7) the rate of oxidation 
must be such that whilst the core takes readily, 
yet it does not become sticky and crumble on the 
core-bench; (8) the physical properties of the oil 
must be such that the oil is not easily drawn to the 
surface of the core whilst baking, and this property 
is fairly common with gum binders, and results 
in a core with a hard skin and a soft centre, 
which, if rubbed down, is fragile and washes 
readily; (9) the core must stand up against a 
reasonable wash of metal; and (10) after casting 
the core should crumble readily, and the sand run 
from the casting freely. 

Generally speaking, any core oil will possess 
one or more of these properties in a marked 
degree; some core-oils are excellent productions, 
having many good points; others are not. 

It is most regrettable that during the last few 
years almost every firm connected either with the 
oil trade or with the foundry industry has seen fit 
to add yet another to the already long list of core- 
oils. 

And it is also certain that many of them have 
neither the requisite equipment nor the detailed 
knowledge of foundry work required in the manu- 
facture of a satisfactory core-oil. 

The cost of a core-oil should not be confused with 
the price per gallon; the true cost should be based 
on some unit quantity, say, 100 or one hundred- 
weight of good cores. 


IV.—THE PREPARATION OF THE CORE MIXTURE. 


To obtain the most economical and the most 
satisfactory results, and to obtain regularity in 
the mixture from day to day, the core mixture 
should be prepared with great care. The prepara- 
tion should be divided into two stages; first the 
mixing of the core-oi] with the water, and second 
the incorporation of this mixture with the sand. 

The core-oi] and water should be mixed in the 
required proportions, usually varying from one 
of water to one of oil, to three of water to one of 
oil, and then vigorously agitated so as to form an 
** emulsion.” 

This emulsion consists of a very intimate mixture 
of very small globules of oil in water, and may be 
readily prepared, either as a matter of interest 
or for use in the foundry in small quantities, by 
shaking equal parts of core-oil and water in a 
bottle. The bottle should not be more than two- 
thirds full, and should be shaken vigorously for 
about a minute; the bottle will then be seen to 
contain a yellow creamy liquid consisting of 
emulsified oil and water. In practice emulsifica- 
tion is best carried out by turning a jet of com- 
pressed air into a mixture of core-oil and water. 

On standing, these emulsions usually separate 
out more or less completely into two layers of oil 
and water, and should be re-made just before they 
are required for use. 

Before proceeding to discuss the method of 
mixing this emulsion with the sand it is advisable 
to consider briefly what has to be accomplished, 
and why. 

If there is a heap of sand which has to be 
moistened uniformly—and it is essential in foundry 
work that sand for any purpose should be 
uniformly moistened—there are two factors which 
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must be taken into account—the character of the 
liquid and the quantity to be used, 

It has already been shown in discussing the core- 
oil that it is difficult to mix stiff, viscous liquids 
satisfactorily with sand, and, again, the liquid 
must not only be fluid, but must have the property 
of easily wetting the sand grains; in other words, 
the ‘surface tension’’ between the sand and 
liquid must be low. 

Further, the smaller the amount of liquid, 
generally speaking, the more difficult it is to 
obtain a homogeneous mixture, 

From this it is seen how the emulsion helps; 
instead of trying to mix oil with water and to 
coat the mixture around the grains of sand in one 
operation, oil and water have been mixed under 
the best conditions, and have as the result a larger 
volume of liquid which has good mixing qualities. 

The ideal mixture consists, of course, of the 
thinnest possible coating of emulsion, uniformly 
spread around each and every grain of sand, that 
will give the requisite strength in the finished 

ore, 

Some idea of the area to be covered by the oil 
in 1 ewt. of sand and the thickness, or rather the 
thinness, of the oil coating may be gathered from 


Table IIT. 


TABLE ITI. Surface to be covered with Oil in 1 Cut. of Sand. 





Grade. | 30 | 60 


Thickness of oil] 
film (ins.) using 
1: 40 of oil 10.00011 | 0.000058 | 0.000033 |0.000025 


| | sn) PO 
Total surface (sq.| 
ft.) in 1 ewt.| 
sand .. --| 3,150 5,670 9,100 13,740 
| 


As a matter of fact, so soon as mixing ceases 
and the grains of sand are at rest the liquid 
coating is no longer uniformly spread over the 
grains; it is drawn towards the points of contact 
between the grains where, of course, it is 
required 

However, if the foundryman succeeds in spread- 
ing the coating uniformly the natural force known 
as ‘‘ surface tension ’”’ will look after the drawing 
up of the liquid to the grain contacts without 
further assistance. 


Methods of Mixing Sand and Oil. 


Turning now to the methods available for mixing 
the emulsion and the sand with a view to obtain- 
ing the ideal mixing described above, any of the 
following methods can be used :—(1) Hand mixing; 
(2) mechanical riddle; (3) pan mill; (4) centri- 
fugal mixer; and (5) paddle mixer. 

Method (1) is fairly good if care is taken; it is, 
of course, costly where much sand has to be 
mixed, and the oil content of the mixture cannot 
be cut down to a minimum where this method is 
employed. The mixture is also likely to vary 
from day to day, and if viscous binders are used 
is liable to be heterogeneous, causing washes and 
scabs. 

Method (2) is slightly better than (1), but 
mechanical riddles, like hand riddles, are of little 
use for anything except removing stones and 
scrap. 

Method (3) is not advisable, primarily because 
there is more than a risk of grinding the sand and 
thus impairing the venting properties: secondly, 
very few foundries can keep a pan mill solely for 
mixing oil-sand, whilst if this is not done either 
some clayey material is picked up from the mill 
or else a man has to clean it; and the cleaning of 
the average pan mill, being a lengthy matter, 
oosts money. 

Method (4), like method (3), has been tried by the 
writer, and is fairly successful after a preliminary 
hand mixing. It does not. however, seem to be an 
ideal method, especially when old sand is used in 
the mixture, as the old sand contains many grains 
which have been cracked by the heat of previous 
casts, and are liable to be broken up in the centri- 
fugal mixer. Sand grains are certainly cracked 
by heat, and the writer has shown elsewhere* that 
centrifugal mixing does break up the sand slightly, 
but in this particular connection no data are to 
hand. The suggestion is put forward only as a 





*“JISI."” 1922. No.2. An Investigation on the Factors 
Influencing the Grain and Bond in Moulding Sands. kets 
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probability. Centrifugal mixers tend to become 
choked by the core mixture drying around the 
steel studs with repeated use. 

Method (5), provided that the paddle mill is 
designed to give a kneading or spreading action to 
the sand, presents advantages over any of the 
four previous methods; it tends towards perfect 
and rapid distribution of the oil (or emulsion). 
Hence it is probable that less oil can be used to 
give as good results as were previously obtained 
by hand mixing; there is no chance of grinding 
up the sand grains as in the pan mill or centri- 
fugal mixer; and the labour required consists 
simply in loading and unloading the mixer. 

Wherever the output of oil-sand cores is con- 
siderable, the paddle mixer will prove to be the 
most efficient and economical machine. 


Should Sand be Dried before Mixing. 

The subject of mixing cannot be dismissed with- 
out reference to the somewhat vexed topic con- 
cerning the use of dried sand or moist sand. 

Whilst it would appear at first sight to be rather 
foolish to dry sand and then moisten it again, 
yet there is a great deal to be said for this practice. 

Leaving out of the question sand received in 
such a wet state that it contains more moisture 
than is desired in the core-mixture (for such sand 
will usually cost more in wasted time and 
materials than it would cost to dry it), it will be 
considered why one should, or should not, dry the 
sand, d 

The principal argument in favour of not drying 
the sand is that it is less trouble. 

So it is, on the face of it, but when examined 
more closely it is found that a bucketful, or a 
barrowful, or a mixer full, or whatever measure is 
used, of dry sand contains more grains of sand 
than it does of wet sand. 

This may not sound convincing, but it can be 
proved by anyone who cares to fill a bucket with 
wet sea sand, shake it down by bumping the 
bucket on the floor, put it in the stove until it is 
thoroughly dry, and then bump it on the floor 
again. 

The bucket will no longer be full of sand, but 
probably somewhere about three-quarters full. 

So that there is not the same amount of sand 
in a bucket of wet sand as in a bucket of dry 
sand; there is less surface, and hence require less 
oil to coat it with. It follows that if one is using 
sand in the raw state one is either using an excess 
of oi] as an insurance against the sand being 
drier than usual, or is running the risk of having 
a batch of weak cores. 

To ensure economy in oil consumption and to 
ensure regularity in the core-shop product from 
day to day, it is better practice to pre-dry the 
satid. 

V.—THE BAKING OF OIL-SAND CORES. 

Strictly speaking, oil-sand cores are baked rather 
than dried; as will be explained later, there is 
more in the process than simple evaporation. 

It would be much easier to write a book on the 
baking of oil-sand cores, dealing with the process 
completely, than to attempt to compress an ex- 
planation of the process into a few lines. 

Suppose that there is a ton of oil-sand cores, 
containing 5 per cent. of moisture and 1 per cent. 
of oil by weight; there is a hundredweight of water 
to heat up to its boiling point, to evaporate, and 
over and above this, there has to be supplied the 
energy required to lift this weight of water vapour 
out of the stove. 

As a matter of fact the whole of this water could 
be evaporated without heating the stove up to 
boiling point (212 deg. F.). It could be done by 
taking advantage of the fact that air at all tem- 
peratures will hold.a certain amount of moisture, 
and the hotter the air the more moisture it can 
contain. 

But as a cubic foot of air below 212 deg. F. 
(100 deg. C.) can only contain a comparatively 
small amount of moisture, one would have to pass 
such an enormous number of cubic feet of warm 
air through the stove that the time taken and 
the fuel consumed would be excessive. 

This method of moisture evaporation operates to 
some extent whilst the stove is heating up, but as 
has been pointed out, it is not economical to have 
a larger volume of air tlfan is necessary to heat 
up the stove passing through at this period. 








546 THE FOUNDRY TRADE JOURNAL. 


When the stove has reached a temperature ol 
212 deg. F. (100 deg. C.) a new set of circumstances 
arise. The water is now rapidly evaporated, and 
occupies a very great volume; the hundredweight 
of water from the ton of cores will occupy 3,000 
cub. ft. when completely evaporated; enough to 
fill a stove 30 ft. x 10 ft. x 10 ft. 

But as it requires, roughly, five and a half times 
as much heat to evaporate the water in the cores 
as it does to heat the same amount of water from 
the cold state up to boiling point, there is a rather 
heavy demand for heat at this period, and the 
stove temperature rises very slowly, especially if 
it is well filled with cores. 

During this period in the heating of the stove 
there is a tendency for the moisture to be evapo- 
rated at one part of the stove and then become 
slightly cooled and condense to a heavy fog, which 
falls to the bottom of the stove. 

(This can be observed in many old-fashioned, 
natural-draught, stoves, especially if the door is 
lifted a fraction of an inch to admit cold air to 
the floor.) 

In the writer’s opinion it is this stage, in the 
drying of cores generally, that has led to the many 
heated controversies which have raged around the 
question as to whether the exhaust flues should 
be at the top or at the bottom of the stove. The 
‘* fog ’?’ is so heavy that it requires a considerable 
amount of energy in the form of draught to lift 
it, whilst it is difficult to evaporate, because often 
only the top surface of the ‘‘ fog’’ comes in con- 
tact with the heat. 

This matter will be referred to later in connec- 
tion with stove design. 

Sooner or later the bulk of the moisture is 
evaporated, and the temperature of the stove rises 
to such an extent that further condensation cannot 
take place; under suitable conditions the remain- 
ing moisture is then easily evaporated. 

If at this stage an oil-sand core is removed from 
the stove it is apparent that it kas stiffened con- 
siderably, but it is still soft and sticky, and quite 
unlike the desired product; it has been dried, but 
not baked ; the physical change of evaporation has 
taken place, but the chemical change of oxidation 
of the core-oil has hardly started. 

In order that this chemical change shall take 
place with sufficient rapidity for commercial re- 
quirements, the heat must be raised to a tempera- 
ture varying between 350 deg. F. and 500 deg. F. 
(176 deg. C. and 260 deg. C.). : 

The intricate chemical changes taking place 
under these conditions cannot be discussed here, 
but the oil is gradually converted into a hard, 
resin-like body, and at the same time absorbs about 
one-fifth of its weight of oxygen. 

This oxygen can only be supplied by atmospheric 
air, hence we see that if the cores are to be baked 
hard and strong, the ‘‘ foggy ” atmosphere (which 
cannot supply the oxygen) must be replaced, not 
by burnt air which has passed through a coke fire, 
but by hot, unburnt air which has passed either 
over or round the fire. 

In practice, the oil is not completely oxidised, 
the Bae torm completion being a slow and unneces- 
sary procedure; what should happen is that the 
oil should be nearly completely oxidised to give the 
core strength, and then the resultant resinous 
bodies should be still further heated until they 
begin to be slightly charred. By this means is 
produced a core which has almost the maximum 
strength, coupled with the minimum gas content. 

As a result of this brief survey it is seen that 
the baking of an oil-sand core may be divided into 
five stages:—(1) Heating up and slight evapora- 
tion ; (2) moisture evaporation ; (3) heating up the 
dried core; (4) oxidation of the core-oil; and (5) 
slight charring of the resultant resin. 


Choice of Stoves. 


The simple natural-draught stove, with a door 
at one end and a firebox at the other, leaves much 
to be desired, both as regards control and fuel 
economy when drying cores, especially oil-sand 
cores. 

A stove working under forced draught with 
either :—/(a) A sole flue, ensuring a hot floor, or 
(b) a large flue area at floor level, and a hot chim- 
ney stack to lift the moisture out of the stove, is 
what is required. . 

The flue arrangements should be such that air 
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can be passed over or through the fire at will, so 
that hot free oxygen can be supplied to the cores 
when desired and so that the temperature can be 
quickly raised, when required, by blowing air 
through the fire. ; 

The core oven may be heated by coke. gas, oil 
or electricity, each fuel having its own advantages 
and disadvantages. 

Temperature control, with gas or oil, is easily 
effected, but, generally speaking, cost of fuel per 
hundredweight of cores baked is in excess of coke 
when burnt in a modern stove. It must also be 
remembered that with town’s gas or oil, the com- 
bustion of the hydrogen results in a high mois- 
ture content in the hot gases; this moisture may 
condense in a cold stove and have to be re-evapo- 
rated subsequently. The gases from the combus- 
tion of coke, on the other hand, contain only a 
negligible amount of moisture, 

Apart from the cost of current, which in the 
majority of cases is prohibitive, electric core 
baking has distinct points in its favour. It is 
clean and under complete control; it is essential, 
however, to provide some means for exhausting the 
moist air from the stove during the drying period 
and circulating hot fresh air during the oxidation 
period. 

Personally, the writer is in favour of a coke-fired 
stove working under forced draught, and so 
arranged that the air can be passed either through 
or over the fuel bed. 

The principal exhaust flues should be under the 
floor of the stove, and the flues should be so 
arranged that hot gases may be by-passed from 
firebox to chimney stack, so that this may be 
heated and capable of lifting the moist gases from 
the exhaust flues. 


VI.—_THE FINISHED CORE. 

The finished core consists essentially of sand 
grains, a resinous bond, and air spaces. When 
properly made and baked, an oil-sand core com- 
bines high strength with maximum permeability, 
or, in practical terms, very good venting proper- 
ties, Provided that a good oil has been used, the 
core will also have the added advantages of requir- 
ing less core-irons, whilst it will not absorb mois- 
ture from the mould; this is a highly important 
point where light intricate castings are moulded 
in green sand. 

Now, before considering the effect of the heat 
of the molten metal upon the core, it may be of 
assistance to consider the reason why oil-sand 
cores are less liable than the general run of cores 
to produce blown castings, together with the prin- 
ciples underlying ‘‘ core-blows.”’ 

When molten metal is run around a core—any 
kind of core—the air in the core expands at once 
and seeks an outlet; at the same time, any mois- 
ture in the core is converted into steam, and in 
doing so expands considerably, whilst simul- 
taneously the binder, whether clay in a dry-sand 
core or resin in an oil-sand core, decomposes and 
generates gas. 

This generation of gas commences at the surface 
of the core and extends inwards as the heat pene- 
trates to the centre. It naturally creates a 
greater pressure in the core than the external 
pressure of the atmosphere, and the gases seek 
an outlet. Two outlets are available: the first is 
through the air spaces between the grains of sand. 
possibly into an artificial) vent and out into the 
air at the print end of the core; the other outlet. 
as is well known, being through the metal. This 
latter course may result in a blown casting or it 
may not; as a matter of fact, far more cores blow 
than many foundrymen care to believe, but owing 
to the fact that hot molten cast iron is an accom- 
modating sort of metal with a considerable range 
of fluidity or semi-fluidity, it often remains molten 
until after the blow has subsided, and a sound 
casting results. 

Should anyone doubt the above statement, let 
them cast a few of their moulds fully cored up 
but leaving off the copes; a dry-sand core of large 
bulk in relation to the area of the prints should 
be chosen for preference, and the mould should be 
slowly filled, so that the various stages may be 
more closely watched. The determining factors 
as to whether the gases will travel through the 
core or through the metal are these:—(1) The 
volume of gases generated at any time; (2) the 
resistance offered by the core to the flow of these 
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gases; and (3) the head of molten metal above the 
core. 

Now, the molten metal exerts a pressure of 4 ozs. 
per sq. in. for each inch of depth, so that if there 
is a core with half an inch of molten metal above 
it, the back pressure of the gas in the core has 
only to exceed 2 ozs. per sq. in. pressure to lift 
the metal and blow through it. If the height of 
metal above the core were six inches, the pressure 
inside the core could rise to 1.5 lbs. per sq. in. 
before trouble occurred. 

However, the height of metal above the core is 
often either beyond normal control) or expensive 
to control, so that foundrymen should turn their 
attention rather to the production of cores that 
will generate as little gas as possible together with 
the best possible venting properties, so as to allow 
this gas to escape. As has been explained, the 
properly-made oil-sand core combines these pro- 
perties in a marked degree 

Turning now to the influence of heat upon the 
core, the progress of the core from the weak green 
condition to the strong state after baking, in 
which the grains are securely held together by a 
strong resinous substance, has already been 
detailed. This resinous bond breaks down when it 
is heated by the molten metal into water vapour ; 
a mixture of gases containing carbon; a residue 
consisting mainly of carbon, and a certain amount 
of soot produced by the decomposition of some of 
the gases. 

Several things will be noticed on watching metal 
cast around an oil-sand core; in the first place, at 
the moment the vent fires the flame will be blue, 
but will change rapidly to a white, smokey flame. 
The blue flame denotes complete combustion, the 
air for which is provided by that existing in the 
pores of the core; so soon as this is exhausted, the 
white, smokey flame appears, denoting that the 
pores of the core are now filled with escaping gas. 

Another interesting fact is that oil-sand cores 
may, in many cases, be used without having been 
blacked and yet the casting shows a good skin; 
whereas, had a dry-sand core been used under 
similar circumstances, it would almost certainly 
have burnt-on. The reason for this lies in the 
fact that the residue from the oil behaves some- 
thing after the manner of coal dust; it evolves 
tarry matter and gases which are known as “ un- 
saturated hydro-carbons’’; these bodies break up 
under the intense heat of the metal and deposit 
soot (a form of carbon), which not only acts as a 
lubricant to the flow of metal on the core face, but 
also acts as a splendid refractory material, pre- 
venting the burning on of sand to sand or sand to 
metal, 

Very few people appear to appreciate the 
important service which carbon performs in the 
two functions described above. 


Conclusions. 


When the sand is removed from the casting 
during fettling it is seen that it is black owing to 
deposited soot and the carbonaceous residue; if, 
however, the projecting print end of a core, where 
the gases have ignited as they escaped from the 
vent, is examined it is seen that the grains are 
no longer black, but white. The carbon coating 
(almost inconceivably thin) has been burnt off, and 
the sand has reverted to its original condition, 

Having traced the sand and the oil from the 
beginning to the end of the cycle, little remains to 
be said, and it is the writer’s wish that his 
explanations have been lucid and efficient; there 
are, however, one or two practical points which 
might be usefully dealt with before concluding. 

It is commonly believed by those who have not 
attempted it that oil-sand cores cannot be used 
successfully in heavy castings; this is not the 
case, however, as the writer has castings in the 
floor at the moment of writing 3 tons in weight, 
and completely cored-out with oil-sand cores. 

There is, however, a limit, and this limit is 
reached when the resinous bond in the core is 
burnt out before the metal has solidified. When 
this occurs, the core is either distorted to a more 
or less shapeless mass by the pressure of the metal 
or crumbles and floats up under the cope. When 
it is borne in mind that each foot in the height 
of the molten metal exerts a pressure of 3 lbs. per 
sq. in., it is obviously unwise to set a core with 
any chance of crumbling at the bottom of a deep 
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mould unless the metal thicknesses are so small as 
to permit of rapid setting of the metal. 

When working close to this limit, it is important 
that the cores must not be over-baked. 

At the other end of the scale is the case of the 
light casting containing a bulky core. Here there 
may not be sufficient heat given out during the 
cooling of the metal to break down the resinous 
bond, and the writer has seen cases where the 
centres of such cores were extremely hard and 
difficult to remove. ; 

In such cases, where the core is practically sur- 
rounded by the metal, ashes may be used to fill 
in the centre, whilst if a large flat print surface 
is available it is sometimes possible to fill the 
centre with moist sea sand, which, after holding 
up the core during baking, falls out readily and 
leaves a more or less shell-like core. ; 

When this type of problem is encountered it is 
advisable slightly to overbake the cores, as they 
are then rendered friable more easily by the 
limited heat available from the casting. 


Steel Shot Cores. 


The writer has developed and patented a modi- 
fication of the usual oil-sand core, the sand being 
replaced by fine steel shot. 

Whilst this type of core is more difficult to make 
than the usual type of core, and is too costly: to 
use indiscriminately, yet it has proved its utility 
in places where solid denseners or chills could not 
be empjoyed owing to the impossibility of extract- 
ing them from the finished casting. 

In one particular casting the frequently occur- 
ring blow-holes, once attributed vaguely to “bad 
metal,’’ have entirely disappeared since oil-shot 
cores were used in its production. 

Which fact seems to indicate that there is still 
something to be learnt, both about ‘‘ bad metal’’ 
and good cores. 








Correspondence. 


[We accept no responsibility for the statements made 
or the opinions expressed by our correspondents. } 


A Name Confusion. 
To the Editor of the Founpry Trape Journat. 


Srr,—We have been inundated by so many 
inquiries from all parts of the country respecting 
the notice which has appeared in the Press in 
regard to the proposed winding-up of Harper Bean, 
Limited, that we crave the indulgenee of your 
columns for the publication of the following facts. 

This Company (A. Harper, Sons & Bean, 
Limited), the manufacturers of the ‘‘ Bean ”’ car, 
is an old established concern founded in 1826; it 
is a private company within the meaning of the 
Companies Acts, and its shares are not, and cannot 
be, quoted in the Stock Exchange Official List. 

It is totally different from and must not be 
confused with Harper Bean, Limited, which is a 
financial company, formed at the end of the year 
1919, and is not in any way a manufacturing 
concern. 

In these circumstances we wish to assure the 
public that the proposed liquidation of Harper, 
Bean, Limited, if decided upon, will not affect 
either the financial position or the activities of 
A. Harper, Sons & Bean, Limited.—Yours, etc., 

A. Harrer, Sons & Bean, Limitep. 
H. J. Capptcrx, 
Secretary. 
Dudley, Worcs., 
June 20, 1924. 








AT THE CONVENTION of the district engineer repre- 
sentatives attached to the Feed Water Specialists 
Company, held in Liverpool from June 10 to 13, the 
annual dinner took the form of a send-off to the 
manager, Mr. H. W. Bannister, who is now on a 
voyage to the United States on a mission from which 
further valuable data for securing economies in steam 
raising is to be obtained. Mr. W. H. Crowe, of the 
Andrew Maxwell Company, in expressing the good 
wishes of the assembly, referred to the appreciation 
of steam users of the research in colloidal chemistry 
carried out by the laboratory staff under the direction 
of Mr. Bannister. 
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June 26, 1924. 


Discussion of the Newcastle Convention Papers. 


THE FORMATION OF GRAPHITE. 
By L. Nortucorr, M.Sc. 





Heat Treatment and the Production of Pearlitic 
Structure. 

Mr. J. SHAw congratulated the author upon the 
work he had carried out and the results obtained. 
Discussing the first part of the Paper, he asked 
what was the section of the annealing specimens, 
Would the annealing effect on comparatively large 
be the same all through as 
sample 8, Table I. In this case the temperature 
was 1.050 deg. C., the annealing time was 17} 
hours, and the micro-constituents were given as 
graphite, pearlite and ferrite. It would be in- 
teresting to learn whether the author had annealed 
comparatively. large sections of white cast iron 
and obtained a pearlitic structure all through the 
piece. 


sections—say 3 in. sq. 


Precipitation of Graphite After Attaining Equilibrium. 

In regard to Part II of the Paper. Frankly he 
could not reconcile the results obtained in one 
table with those given in the other tables. They 
were told in one case that equilibrium was 
attained at the end of 10 mins., and when the 
heat treatment was continued for 30 mins. practi 
cally no further graphite was obtained. Where 
they to understand from this that if a casting was 
held at a given temperature, above the change 
point, after a time no further graphite was 
formed, Casting temperature plays a part in the 
amount of graphite formed, yet no casting tem- 
perature is given in Tables II, III or IV. Mr. 
Shaw also pointed out that the time taken to 
reduce the temperature in the muffle from 940 to 
700 deg. C. in Table II is not given. The same 
fact applies to Tables III and IV, so it is difficult 
to form conclusions. But Bars A2, Bl, and F4 
all quenched at 900 deg. C., yet 1.7, 2.42 and 1.90 
per cent. graphite respectively are obtained. 
Again, B3 and F2. In the first case 1.94 per 
cent. graphite was thrown out, while in the latter 
only 1.6 per cent, was obtained, yet both these 
latter must have been held over the 10 mins.— 
mentioned as the time to obtain equilibrium at 
1,000 deg. C. 


Free Graphite in Molten Iron. 

As to the vexed question of whether graphite 
could exist in the free state in the molten metal, 
the fact pointed out by Mr. Northcott that in the 
quenched specimen, Gl, in Table VI, it was pos- 
sible to obtain 0.27 graphite in the very short time 
it took to solidify this specimen, gave a reason for 
some of things encountered that was considered 
proof that free carbon was present in molten iron. 
At the same time, it was quite possible that pour- 
ing a very thin stream of molten metal into water 
any free carbon might be washed away in the 
water. The figures given in Table VIII were 
in contradiction with those of Hailstones in 
his Paper before the Iron and Steel Institute, 
Hailstones stated that when casting at 1,428 deg. 
C. with the metal he used, the graphite was 2.83 
deg. C. He cast fresh bars at intervals of 2 mins. 
The last bar was cast at 1,264 deg. C., at which 
temperature his graphite carbon content was 
increased to 3.126 per cent. Which result was to 
be considered correct? 


Decarburisation Danger. 

Mr. Norrucort, replying to Mr. Shaw, said that 
the specimens he had annealed for the first part of 
the Paper were not more than 1 em. square. His 
chief trouble with sections of such small size was 
that decarburisation took place on the outside. 
That was why they had been annealed in a partial 
vacuum. On the small specimens, or, for that 
matter, on big ones, if they were annealed for a 
sufficiently long time; particularly in an oxidising 
atmosphere, decarburisation would take place. 
With regard to pearlite, he certainly thought in 
white heart metal with high sulphur or chromium 
they would get a matrix of pearlite with nodules 


of temper-carbon.: As to Mr. Shaw’s remarks with 
regard to Tables II and III, it must be under- 
stood that those were not intended to be equili- 
brium conditions. In Table V there were inequi- 
librium conditions, and it was seen that after about 
10 minutes at a temperature of 1,000 deg. equili- 
brium was attained. He could certainly say that 
at any temperature above 700 deg. there was only 
one carbon content when the metal was in 
equilibrium. In this case it was about 2.2 per cent. 
at 1,000 deg. 

A Speaker asked how Mr. Northcott accounted 
for the difference in graphitic content between 
specimens A2 and B6 in Tables II and III; the tem- 
perature was the same in each case, and each was 
held for 10 minutes. 

Mr. Norrtucort replied with the aid of a sketch 
of the iron-carbon equilibrium diagram. His 
figures in Tables II and III were distinctly not in 
equilibrium. If these irons had been held at each 
temperature for at least 10 minutes he believed Mr. 
Shaw would see that the figures would have been 
equal in both tables, but with a descending tem- 
perature—the cooling was fairly rapid in a small 
gas muffle—equilibrium conditions had not been 
obtained. With regard to molten metal, he had 
no doubt that carbon in molten iron did not exist 
as graphite. He could not prove that very well 
at the moment, but if they made the experiment— 
not an original experiment—of pouring molten 
iron into a bucket of water, and then taking a 
small piece of it and dissolving up in acid, there 
would be no graphite there at all. He had heard 
it said that graphite was there in the colloidal 
state, but if they did not find graphite in the 
analysis they could be quite sure that graphite 
was not there at all. He doubted very much if 
any graphite would be washed away by the water. 


Comparison of Brinell Results. 


Mr. Srmcox said he could testify that the author 
had entered into his work in a thoroughly efficient 
manner. With regard to Graph V, he asked if Mr 
Northcott could explain the difference in the dotted 
curve for the edge, giving a Brinell value of 138, 
as compared with the others. The top curve, for 
the centre, agreed very well with the view that 
with increase of graphite there was a correspond- 
ing decrease in hardness, which one could quite 
understand, or, at least, one would expect. But 
in the curve for the edge there was a dip near the 
end. Was that due to the idiosyncrasies of cast 
iron? Mr. Northcott in his experiments had used 
a 1mm. ball in one case and a 10 mm. ball in 
another. Could they interpret the results from 
the 1 mm. ball into the results of the 10 mm. 
ball? In dealing with malleable iron on several 
occasions he had met a hard constituent, which 
usually occurred round the grain boundaries. Dr. 
Hatfield had mentioned it in his book on ‘ Cast 
Tron in the Light of Recent Research.”’ It 
appeared that there was some doubt about this 
substamce, and he .would appreciate further 
information concerning it. : 

Mr. Norrnucort, referring to Mr. Simcox’s 
remarks as to Graph V, said he was glad Mr. 
Simcox had been able to find sufficient excuse for 
the dip in the curve for the edge in putting it 
down to the idiosyncrasies of cast iron. There was 
no doubt that that was so, but he had put it down 
to the large size of graphite flakes in that particu- 
lar specimen. Why that should be so he did not 
know. With regard to the 1 mm, and the 10 mm. 
ball, he was afraid that the results were not con- 
sistent. The two instruments at his disposal did 
not give exactly the same values, so that the top 
hardness curve for the centre should certainly 
come down considerably. With regard to the 
point raised as to malleable iron, he should imagine 
that the constituent to which Mr. Simcox had 
referred was cementite. Although in good malleable 
iron there should be no free cementite at all, in 
some castings there were considerable areas of 
cementite round the boundaries. That was shown in 
Figs. 11, 12 and 13 of the Paper. The sample cooled 
far too quickly. It was the general practice to occupy 
at least two days for cooling down from a high 
temperature in commercial work, and he could only 








XUN 


in 


r. 
n 
n- 
lI 
n 
id 
st 
‘lI 


nt 
or 


ut 


ad 
in 
m 


‘al 
ch 
ir. 
st 
It 
Lis 
er 
:’s 
a. 
or 


as 





XUM 


June 26, 1924. 


imagine that that practice was not followed in 
cases where there were free cementite areas in the 
irons. 


Chilled Malleable Iron and Annealing. 


Mr. F. J. Cook said that in regard to the forma- 
tion of graphite or temper-carbon in malleable iron 
castings during annealing there was a difference in 
cases where the malleable iron had been chilled in 
manufacture as compared with other cases. In 
certain parts chills had to be used in order to pro- 
duce sound castings, and it would be worth noting 
in future investigations what effect that had on the 
size, condition and formation of the graphite 
during annealing. Another important point was 
that which was mentioned in No. 7 of the author’s 
conclusions, i.e., the formation of the graphite in 
curvey flakes. When examined under a _ micro- 
scope, a curvey flake was a saucer-shaped flake. 
He had come to the conclusion, after a very long 
period of observation, that when it was in that 
form it was the very strongest form in which they 
could have it. If the author would bear that in 
mind in his investigations, he might be able to 
prove it to the satisfaction of foundrymen 
generally, and probably to their benefit. 

Mr. Norrtucott said he had no experience with 
regard to malleable iron after chilling. He had 
been dealing recently with some special malleable 
cast irons which were taken out of the furnace at 
a red heat and allowed to cool down in the air, and 
then quenched from a black heat, and there were no 
good mechanical properties whatever. 

As to Mr. Shaw’s criticism of conclusion No. 8. 
which he had omitted to answer, he was convinced 
that his figures were the correct ones—at any rate 
for the iron he was using. It was not unreason- 
able to suppose that, by decreasing the pouring 
temperature—certainly on the outside of the cast- 
ing—there was less graphite, for the simple reason 
that with a high pouring temperature they had 
an excess of heat to warm up either the 
sand mould or iron mould, whichever was used, 
and that would decrease the rate of cooling of the 
metal. Whether or not that would affect the inside 
of the casting would depend, to a large extent, on 
the size of the casting. 


Total Carbon Content Queried. 

Mr. H. J. Younec. referring to Tables IT and 
TIi, said that if the author had had a little 
more experience he would not have published those 
two tables, because the only answer to the 
criticisms made upon them was that the iron was 
not in equilibrium. If it were not in equilibrium, 
what was the good of publishing the tables? If 
the author had carried out the tests 99 times with 
the iron not in equilibrium he would have 
got 99 different results. He agreed with 
Mr. Shaw that they had no meaning what- 
ever. He had noticed that the total carbon of 
these pig-irons was 3.2 per cent. He himself 
used a great deal of pig-iron, and would be very 
glad if it contained only 3.2 per cent. total 
carbon. He received it sometimes, but that was 
not the normal iron; it was a very low figure for 
pig-iron. He knew that makers advertised pig- 
iron containing 3.2 per cent. total carbon, but 
when the consignments were analysed, they usually 
found about 3.6 per cent., and when the makers 
advertised 3.6 per cent., they found about 4 per 
cent., and so on. Therefore, 3.2 per cent. was a 
very low figure, and the fact that Mr. Northcott 
had been working on a 3.2 per cent. total carbon 
pig-iron was a point of importance. If he had had a 
total carbon content of 4.2 per cent., as was the 
case with many hematites, some of the figures 
obtained might be very different. Mr, Young said 
he was astounded when the author said that the 
size of the specimens was 1 cm. square, and he 
did not think that those working in engineering 
works would be impressed with the results obtained 
on such small specimens. It meant that the author 
had been working on surface more than upon mass. 
The specimens dealt with in the second part of the 
Paper were 6 in. long and 1 in. in diameter. That 
being so, he would like to ask the author how he 
explained Table VIIT. He did not think Brinell 
results of reliable value could be obtained on 1-in. 
diameter bars if the idea was to compare results on 
the edge with those taken in the centre. He was 
speaking from the practical point of view. More- 
over, he did not think the graphite results in the 
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table were correct. The graphite in the centre of a 
l-in. bar would, in his opinion, be very little 
different from what it would be towards the edge, 
unless they took the outside skin—perhaps 1/32nd 
from the outside edge Also with regard to the 
percentage of graphite in the centre, given in the 
table, he did not think there was much difference 
between any of the specimens. 


Molten Iron is Free from Graphite. 

He agreed with the author that there was no 
free graphite in molten cast iron, unless it were 
super-saturated and some pig-irons contained much 
carbon, With 3.2 per cent. total carbon, at any 
rate, he did not think there was any free graphite. 
In conclusion, Mr. Young suggested that the 
author, if he continued his work, might take one 
little table out of the Paper and carry out inten- 
sive work upon it, and then read a Paper on his 
investigations. <All would find a great deal of 
interest in it. 


What is Refined Pig-Iron. 


Mr. Norrucott, after thanking Mr. Young for 
his remarks, said, referring to the size of the 
specimens of white iron used for annealing experi- 
ments, as far as he could see—he did not wish to 
be dogmatic about it—the specimens used in the 
malleable industry in this country were generally 
not very big, in section at any rate, and, irrespec- 
tive of the size of the specimen, he held 
that the temperature had the chief influence on 
the shape of the temper-carbon. Whether they 
used a big or a small specimen, if they used the 
same temperature and annealing conditions, they 
got the same form of graphite. As to the per- 
centage of total carbon, the iron he obtained was 
a refined pig-iron, obtained locally. He had pur- 
chased it himself, the analyses were his own, and 
he held to them. 

Mr. Youne asked exactly what Mr. Northcott 
meant by ‘‘ refined ’’ pig-iron. 

Mr. Norrucotr replied that, as a matter of 
fact, he did not know. (Laughter.) It was sold 
as a refined iron by a company which called 
itself a refining company. He had seen some of it 
made, and he supposed that, to a certain extent, 
it was refined. In reply to further questions by 
Mr. Young and by Mr. H. Field, Mr. Northcott 
said he did not know whether it was cold blast, 
but agreed that it was a cupola-melted iron. 

Mr. Younec: Then it is a cast iron? 

Mr. Nortucott agreed that it was. Continu- 
ing, Mr. Northcott referred to Mr. Young’s 
remarks as to Tables IT and IIT, and said he was 
afraid Mr. Young could not have appreciated the 
figures. He (Mr. Northcott) was doing research 
work, and it was his pleasure to find out things 
which, as yet, were not known. It was useless 
working on things that were known. The figures 
in Tables II and IIT were his figures, and the 
analyses were done by himself, and, even if Mr. 
Young did not think the two tables were of any 
use, he might or might not think that Table IV, 
which was a combination of those’ two, was of some 
use. Whether that was so or not, he did not 
know, but he hoped that several other members 
would take some interest in the results given in 


Table IV and in Graph TI. 


Brinell Hardness and Graphite. 


Mr. A. Marks said those who had earried out 
research work on a large scale knew that their 
results did not always coincide with those obtained 
from work on small specimens. On the other 
hand, efforts to examine the question under some- 
what different conditions were always to be 
considered with interest, and it was for those with 
more experience of work on a practical scale to give 
workers such as Mr. Northcott every assistance 
they could to apply the results to practice. There 
were one or two statements in connection with the 
Paper that those who had experience of work on 
a larger scale knew were not quite correct. For 
instance, the relation of Brinell hardness to the 
graphite content. If Mr. Northcott would 
trv experiments with 3 or 4 tons of cast 
iron under various conditions he would find that 
he could get a Brinell hardness figure which was 
higher in a casting with a higher graphitic con- 
tent than he could with a casting with a low 
graphitic content. One would anticipate, from 








550 THE FOUNDRY TRADE JOURNAL. 


ordinary experiments, that with iron with a high 
combined carbon content one would have a high 
Brinell figure, but it was possible to get an iron 
with a low combined carbon content with a higher 
Brinell figure, so that the author’s conclusions, 
whilst quite easily true when working with small 
specimens, are not applicable generally. 


Free Graphite and Molten Cast Iron. 


With regard to free graphite, this was generally 
spoken of by scientific men as not existing in 
molten cast iron, but it still had to be explained 
why the practical man could walk round the 
foundry and watch a casting poured, noting 
the break of the metal, and know whether 
the casting would be hard or soft. The 
scientific knowledge of some very capable foremen 
whom he had met was remarkable, and one could 
not help but call it scientific knowledge. Without 
any laboratory kncwledge of estimating his 
graphite, the foreman could say, simply by skim- 
ming the ladle, what kind of iron he had. He 
took skimmings off the top and ascertained the 
graphite content of it, and found that the 
graphite content was an accurate guide to the 
softness or hardness of the iron. Therefore, whilst 
it is held that free graphite did not exist 
in molten metal, it must be recognised that here 
was a practical test in everyday use, where the 
graphite content was an indication of the condi- 
tion of the resulting cold metal. With regard to 
the diagrams in the Paper, Mr. Marks warned 
Mr. Northcott that most of the diagrams which 
had been published in connection with metals were 
the result of tests made on very small specimens, 
and they were very misleading. 

Mr. Norracorr thanked Mr. Marks for his kind 
remarks, and agreed to a large extent as to the 
scientific knowledge of the practical man. There 
was no doubt that foundrymen generally could tell 
the condition of irons, but there was no doubt also 
that there was a theoretical and scientific explana- 
tion for it. With regard to the soft metal, and 
the information obtained from skimming a ladle, 
he believed that might be due to the formation of 
kish. Kish, generally, was not formed except in 
high-carbon irons, and those irons generally had 
a considerable amount of graphite; consequently— 
though not necessarily—they were softer irons. 

Pror. A. Campton said he had only one sugges- 
tion to make with regard to this very valuable 
Paper. For a long time he had thought that 
insufficient attention was given to the size and 
formation of graphite. There was only one par- 
ticular iron dealt with in the Paper, and to say 
that the equilibrium conditions were attained at 
2 or 2.2 per cent. graphite did not convey very 
much. It would be better if after examination of 
many irons they could work to some definite ratio 
to the total carbon; for instance, if they said that 
when a certain percentage of the total carbon was 
in the graphitic condition, equilibrium conditions 
were obtained, it would be better. 

Mr, Norrtucort said it was impossible to get out 
the formule for any iron 

Pror. Campion pointed out that nothing was 
impossible. 

Mr. Norrucotr replied that perhaps it was 
possible, but the values would be quite useless 
The values obtained for the iron he had used 
were to a very large extent approximately the 
same for any irons, and, even if they were going to 
vary the total carbon in any iron, he believed it 
was true to say they would not alter the combined 
carbon content at equilibrium temperature. 

Mr. E. Lonepen, referring to statements made 
to the effect that graphite was formed after solidi- 
fication, said that if that were so, why did one get 
a lesser shrinkage in grey irons as compared with 
white irons? 

Mr. Norrucortr replied that white irons con- 
tained a considerable amount of their carbon in 
the combined state. and it was present as Fe,C 
(iron carbide). Thet had a definite shrinkage 
value, just as all substances had. In grey iron, 
however, one molecule of carbide broke up into 
three of iron and one of carbon (3Fe + C). It 
was the expansion due to that reaction which pre- 
vented grey irons from contracting very much. 

Mr. E. Lonepen asked whether the pressure 
exerted by the cooling envelope of the metal on 
the molten centre induced shrinkage. 
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Mr. Nortucort said that the reaction generally 
took place just following the solidification point 
of the metal, and some metals actually expanded 
just after the solidification point was reached. 
Usually, however, there was shrinkage after the 
reaction had taken place. 


THE PRODUCTION A A IN PERMANENT 


By R. J. Anperson and M. E. Boyp. 


Mr. H. Core Estep presented this Paper, 
and said it was an exchange Paper on behalf of 
the American Foundrymen’s Association. Mr. 
Estep regretted that the authors could not come 
to England for the purpose of reading the 
Paper personally. This was the fourth year in 
which the exchange of Papers between the Ameri- 
can Foundrymen’s Association and the Institute 
of British Foundrymen had taken place, and the 
arrangement come to was perhaps one of the most 
significant and important that had taken place for 
a.good many years. The American Foundrymen’s 
Association would always feel indebted to Mr. 
Cook for having gone to America two years ago to 
read his Paper there, and the American Associa- 
tion hoped to follow that example in the future. 
Speaking of the Paper, he said he hoped there 
would be some discussion upon it. Mr. Anderson 
was one of America’s most prominent scientific 
foundry engineers who had had practical experi- 
ence, and had carried out much work on the 
problem of permanent moulds for cast-iron shell 
and aluminium aeroplane engine parts during the 
war. 


ECONOMICAL MELTING WITH CUPOLAS. 
By H Van Aarst. 


Mr. H. Van Aarst, Jun. (Holland), pre- 
sented the Paper which had been contributed by 
his father. In doing so, he very much regretted 
that his father had been prevented from attending 
the Convention owing to illness. He had been 
charged to present to the Convention the heartiest 
greetings and best wishes from Dutch foundry- 
men, who hoped that the Convention would be as 
successful and valuable as the Institute itself 
hoped it would be. Also, he expressed the hope 
that members of the Institute would find an oppor- 
tunity to visit Holland when a foundry conference 
was being held there. He was astonished to 
realise that English foundrymen had made such 
very great progress as they had during the last 
twelve years or so. Some years ago he had been 
to Tyneside in order to learn how to make cast- 
ings, and he was pleased to he able to say that, 
with the aid of the English people, the Dutch had 
been able to make good castings themselves. 





NON-FERROUS ALLOYS IN MARINE ENGINEERING, 
By A. Locan 


Mr. E. Lonepen asked whether better results 
would be obtained by running the bearings from the 
bottom instead of from the top. 

Mr. Locan said that was actually what was 
done. 


Water-cooled White Metal Bearings. 


Mr. F. J. Coox asked whether the author had 
had any experience of water-cooled white-metal 
bearings, and whether water cooling assisted in 
the formation of the cubes, which were so essential. 

Mr. Loean said it had never been the practice at 
his works to water-cool a bearing immediately it 
was cast. ; 

Mr. Cook said he meant water-cooling whilst 
casting. 

Mr. Locan replied that they had never done 
that, because a certain amount of contraction or 
shrinkage took place and the bearing was practi- 
cally allowed to remain liquid a short while to 
enable feeding to proceed. In his opinion if 
they water-cooled while casting they might stand a 
chance of getting spongy places. They cooled 
with an air-blast and had tried what was really 
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a fine water-and-air spray. It was certainly advis- 
able to cool off as bearing to remain hot longer 
than was necessary it gave time for the crystals 
and grain size to grow. In his firm’s bearings the 
actual size of the tin-antimony cubes was 0.06 in. ; 
they did not want them too large. For the size 
of bearing they were dealing with he did not think 
water-cooling was essential, and these were the 
largest marine bearings. 

Mr. Cook said that, after 20 years’ experience, 
he had found that water-cooling when casting was 
of very great importance in dealing with bearings 
larger than 13 in., and for small bearings, for 
high-speed work, it had been essential. It gave 
sounder castings with less porous places and better 
formation of the cubes. 

Temperature Control. 

Proressor CaMPion said the author had finished 
up with a very important warning to foundrymen 
with reference to temperature control, and had 
pointed out that temperature, beyond everything 
else, should be most carefully adjusted, or else the 
final result would be failure. But he (Prof. Cam- 
pion) considered that the author should have men- 
tioned the time factor as well as temperature, 
more particularly the rate of cooling, because, 
after all, one of the main objects in controlling 
the casting temperature was apart from preventing 
overheating to secure proper cooling conditions. 
The properties of metals, and especially the non- 
ferrous alloys. depended very much upon the rate 
of cooling. Thérefore, Mr. Logan had done foun- 
drymen a very good service in impressing upon 
them not only the necessity for buying instruments, 
but for actually using them. 

Bottom Pouring Linings. 

Mr. A. Marks, speaking of bottom-pouring 
white metal, said this was advocated by quite a 
number of people, but white metal could be poured 
quite satisfactorily from the top, and, at the same 
time, it could be fed from the top. The essential 
factors in order to have a clean casting were that 
they should pour vertically, and allow the dross to 
rise. At the National Physical Laboratory they 
had made quite a number of experiments on the 
pouring of aluminium alloys from the bottom, 
but pressure-fed from the bottom of the ladle—not 
poured from the top of the ladle; but, if they 
tried to pour a 24-ft., or even a 20-ft., job from 
they bottom, they would find they were against 
difficulties in more ways than one. The author 
had mentioned that he had had trouble with a 
bearing made with one of his alloys, and ai micro 
he had exhibited had shown a copper constituent 
—which was a hard constituent—standing out in 
its soft matrix. If the antimony crystal was essen- 
tial for the job, then either the author’s theory— 
that a hard constituent in a soft matrix was neces- 
sary—was wrong, or the bearing should have 
worked perfectly, because the essential conditions 
which he had claimed for a bearing, namely, that 
there should be a hard constituent in a soft 
matrix, were present. He (Mr. Marks) suggested 
that the trouble was probably due to the presence 
of lead; anyone who had been responsible for 
bearings for large jobs knew the trouble that 
might arise-when there was lead present. If they 
took friction tests on alloys containing lead, it 
was found that the coefficient of friction rose very 
rapidly with the percentage of lead. In his view 
a bearing alloy could be made quite successfully 
without antimony present. It could be made by 
utilising just the copper constituent, and one of 
the best methods of dealing with bearings for Diesel 
engines was to increase the copper constituent, to 
give a little more stiffness, in order to enable it 
to resist the sudden impulses which occurred in 
the best regulated Diesel engines. Then the author 
had asked for experiences on annealing Admiralty 
bronze. 


Tensile Strength of Bearing Metals. 


According to the theory enunciated that morn- 
ing, which wase generally accepted—although he 
personally did not altogether agree with it—a 
bearing metal should have a minimum tensile 
strength, owing to the fact that they were trying 
to put in a large number of these hard spots. 
These hard spots were usually very brittle alloys. 
The more that were put in the better the bearing 
metal, but also the more they put in the weaker 
the bearing metal, and therefore for a Government 


Department to raise the tensile strength figure to 
16 tons was a ridiculous proposition. He referred 
to a particular liner which he had cast for a 
cruiser, The liner was 22 ft. long and something 
of the order of 16 in. in diameter. When tested 
it was found to be half a ton under the minimum 
tensile strength. Accordingly, he went to an 
officer at the Admiralty and had pointed out that 
the liner was a perfect one, free from oxide, and 
it was a bearing metal, but the reply was that 
they must have the other half ton. Without that 
extra half ton, said Mr. Marks, it was a better 
bearing metal than with it. However, he obtained 
permission of the Admiralty to anneal _ the 
liner, and had brought it up to over 20 
tons tensile. That was accepted without a word. 
It is now running on one of the large cruisers, and 
he has not yet heard that it had worn out. He 
had not the slightest doubt that the liner, with its 
low delta constituent, was giving as good service 
in the Navy as was any other job, and therefore 
he was sure that this theory of hard spots in 
lubricating metals was really rather ridiculous. 


Casting Temperatures. 


There had been much nonsense talked in scien- 
tific societies about casting temperatures. In the 
foundry they had to drop-cast a metal by anything 
from 10 to 20 ft., and one found that by doing 
so they broke up the oxide and prevented it 
adhering to the mould. Great emphasis had been 
laid upon the temperature of the metal, but he 
had heard nothing yet as to the temperature of 
the mould, the amount of moisture in the loam, 
the amount of venting, or the construction of the 
mould, all of which had a far more important 
bearing on the resulting casting than the actual 
10 or 20 deg. variation in the metal, on which such 
great emphasis had been laid by various writers. 
Much careful work had been done at the National 
Physical Laboratory on the question of casting 
temperatures. In casting a liner the mass of the 
mould was a very different factor from the mass 
of the metal. If the liner weighed 15 tons the 
crane, when lifting the job out of the pit for 
opening the mould, was lifting something of the 
order of 20 to 30 tons. Supposing the tempera- 
ture of the core-drying or mould-drying stoves 
were 10 or 20 deg., or even 100 deg., lower than 
usual, it was probable that. even after giving the 
mould three days drying, it might not be satis- 
factory. But the Admiralty, or whoever required 
the liner, wanted to get their ship on the water, 
and the man in charge of the operations might 
risk it. He might have 10 per cent. excess of 
water in the mould which had to be shifted, and 
he had to have excess temperature in his metal 
in order to remove it. Therefore they must take 
these statements with regard to the necessity for 
the exact measurement of temperature with a 
grain of salt. 

Zinc Equivalents and Manganese Bronze. 

Mr. Logan had referred to the zinc equivalent of 
certain ‘alloys, and he (Mr. Marks) would like to 
know whose figures he had taken for calculating 
the zinc equivalent. There were various figures 
available, and the author would get 1 or 2 per cent. 
difference in his figures by using different people’s 
equivalents. Again, reference had been made to 
the ‘blue-etching constituents’? in manganese 
brass, and also to the question of iron in man- 
ganese brass. His own opinion was that iron in 
manganese brass was one of the chief disadvantages 
of that material. The author had given a figure 
of 1 per cent. That was quite a usual figure, but, 
on the other hand, it had been proved conclusively 
that 0.7 per cent. was about the maximum which 
would go into solid solution, and even then, on 
a large job, they were liable to have trouble. It 
was one of the chief causes of trouble in pro- 
pellers. He had been running some experimental 
propellers over a period of six years, and this 
question of iron was a very important one. How- 
ever. propeller troubles were like foundry troubles 
in that there was a great deal of difference of 
opinion about them. 


Bottom Pouring White Metal Bearings. 


Mr. Locan, after expressing his thanks both to 
Prof. Campion and Mr. Marks for their kind 
remarks, referred to Mr. Marks’ criticism of 
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bottom pouring. When he had mentioned bottom 
peuring in the Paper he was speaking particu- 
lariy of white metal. Mr, Marks had also men- 
tioned gunmetal, but he did not think that came 
into the discussion at all. His firm had found 
that the best means of getting sound white metal 
bearings with the least trouble was the method of 
casting on end and running from the bottom, 
and he still held that they could get quite sound 
bearings by doing so, provided they kept the 
head liquid and allowed feeding to take place. 
The melting furnace they used might have 
something to do with the soundness they 
obtained. The metal was very clean, and kept 
under non-oxidising conditions. The only dross 
likely to get into the bearing was simply that 
formed during pouring, and was very, very 
small. The whole of the bearing was molten 
for a minute or so, and that was a sufficient 
time to enable any dross in the material to come 
to the head. As to the theory of the hard con- 
stituents in the soft matrix, Mr. Marks did not 
think that the very small antimony content was 
the cause of the bearing failure mentioned. 
There were many compositions on the market— 
one of Messrs. Stone’s compositions, he believed, 
contained about 15 per cent. lead, but it also con- 
tained a considerable proportion of antimony. 
The main point was that, although the copper-tin 














Mr. H. A. J. Rane, 


whose resignation of the Secretaryship of the Newcastle 
Branch of the 1.B.F. we announced last week. 


dendrites were relatively hard, the total area of 
such hard corstituents was not enough. In other 
words, the Cu-Sn solid solution had to be backed up 
by the additional area of the antimony cubes 
also. Mr. Marks had said that increasing the 
copper content was as effective as increasing the 
antimony, but he (Mr. Logan) did not quite think 
that. He considered that the tin-antimony cubes 
were very much harder and with them a bigger 
area has a special part to play. 

With regard to the annealing of Admiralty gun- 
metal, Mr. Marks was quite correct in 
saying that they could get a considerable 
increase in the tensile strength simply by 
annealing, possibly, even an extra 4 tons. From 
a 12-ton gunmetal they might easily get 16 tons by 
annealing, but the effect of annealing was to 
remove entirely the as-cast structure and to give 
a completely homogeneous tin-in-copper solid 
solution. The result was completely to absorb 
the delta constituent, and, of course, to reduce 
the hardness, which was also to reduce that con- 
stituent which was vital to a good wearing bear- 
ing. The liner referred to by Mr. Marks was 
running satisfactorily, because the pressures in 
use were only a few lbs. per square inch, but if 
they wanted satisfaction from a bearing subjected 
to strenuous conditions they must have the delta 
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constituent present in quantity. As to Mr. Marks’ 
view that a few degrees difference in the tempera- 
ture of the mould, or a few per cent. difference 
in the moisture content, would make more differ- 
ence than 10 or 20 deg. difference in casting tem- 
perature, Mr. Logan agreed. In green-sand 
work especially, the differences in the condition 
ot the mould would have a very large effect; but 
when he was talking of casting temperatures he 
was assuming dry-sand work, which was the work 
he was concerned with mainly. Given similar con 
ditions, casting temperature was very import- 
ant, and it should be attended to, even though 
there might be differences with green-sand 
moulds. As to the zine equivalent, Mr. Logan 
said he would deal with that in writing. 


Iron Content of Manganese Bronze. 

With regard to Mr. Marks’ reference to iron in 
manganese brass, and his statement that 0.7 per 
cent. of iron was the maximum that would go into 
solid solution, he (Mr. Logan) was not prepared 
to dispute it, but he had given 1 per cent. as 
the maximum for general work, and _ he 
believed that that was lower than some people 
worked to at present. Some manganese brasses 
on the market contained more than 1 per cent. of 
iron—sometimes 2 per cent.—but he considered 
that 1 per cent. was quite safe. They did not get 
segregation of the “blue etching constituent,”’ 
or a great excess if the iron was kept to about 
1 per cent. 


THE TECHNICAL SIDE OF OIL-SAND CORES. 
By C. W. H. Hormes. 





Mr. W. T. Evans said that, as one with 
experience of oil-sand cores, he was of opinion 
that this Paper was one of the best on the subject 
that he had so far encountered, and he was in 
accordance with the whole of it. At the same 
time, he asked for information on steel-shot cores, 
which Mr. Holmes, in his modesty, had left out. 


Steel-Shot Cores. 


Mr. Hotes said he had not dwelt upon steel- 
shot cores because he did not wish to waste time. 
There was nothing more to say about them, except 
that they were fairly difficult to make, and would 
not “ stand up”’ readily. The weight of the 
steel-shot made them tend to ‘sit down,’’ and it 
was a question of either making them on a flat- 
plate, which had to be machined, or making them 
in a drier. He had found them very useful 1n cast- 
ings where there was a big boss, and the designer 
had seen fit to put a 1-in. hole through, and there 
was about 4 in. of metal all round it. He did not 
say that that was a perfect way of getting over 
the trouble; there were other ways, but in a 
foundry which was casting different types of work 
they could not run a different kind of metal down 
every five minutes, and sometimes they had to run 
thick sections with metal which was hardly suit- 
able for it. In such cases it paid, in his opinion, 
to use a device of this sort rather than to use a 
special grade of metal, unless, of course, the out- 
put warranted it. But he would certainly not 
recommend them for indiscriminate use, on 
account of the cost. Of course, the steel-shot was 
more expensive than sand, and unless they had a 
magnetic separator they did not completely recover 
the shot. He had not found it doing any harm in 
the sand, but he had found that the new shot 
which had to be put in to make up for the old 
shot which was lost wes just about the amount 
they had got to use to make a strong core. One 
had to use a fair amount of gum to hold them 
together, apart from core oil, and apparently 
there was a tendency to get a different type of 
coating on the shot than on the sand grains when 
they had been used more than once; after the 
shot had heen used three or four times it had not 
a very good surface. 

Mr. J. Lonepen referred to the question 
of whether it was better to add the emul- 
sified oil to the sand after drying, in preference 
to adding it to a green sand. It seemed to him 
that a great deal too much was made of that. 
He was of opinion that, when a green sand was 
used and oil added, the mixing of the oil which 
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was added to the water already present, induced 
a sort of emulsification during the mixing process. 
He had never found the necessity for drying the 
sand before adding oil. Finally, he asked Mr. 
Holmes what, in his opinion, was the maximum 
thickness of section which it was safe to use round 
an oil-sand core, because he had heard of cases 
where oil-sand cores had collapsed when used for 
very heavy castings. 

Mr. Hormes, dealing with the amount of grains 
in a given quantity of wet or dry sand, said that 
a cubic foot, or any other measure, of wet sand 
did not contain so many grains as a cubic foot of 
dry sand. He illustrated what happened in twe 
containers of, say, 1 cub. ft. capacity, filled with 
wet und dry sand respectively, by means of a 
sketch. If the sand were dry, he said, there was 
nothing at all to stop the grains touching each 
other, but, if the sand were damp, the water would 
collect at the points of grain contact. There was 
a certain amount of surface tension which 
became quite appreciable when one _ con- 
sidered the large number of grains contained in 
a cubic foot of sand. If the grains were pushed 
together the water would push them apart again. 
Another thing which stopped the sand grains 
settling down perfectly was the fact that there 
was, to a certain extent. more friction. 

Emulsification of Oil Through Mixing. 

With regard to the emulsification of core oil, 
he did not say. that they could not make a per- 
fectly good oil-sand core without emulsifying; 
they could do so, and he had seen many. But, if 
they did emulsify it, they could do it better in a 
proper apparatus, and he had such an appa- 
ratus. The ordinary method of mixing oil 
and sand was designed simply for mixing oil and 
sand, and not for emulsifying oil and water. It 
was quite possible to make oil-sand cores in the 
oven in the kitchen, but the oven was not designed 
for the job and would not do it so well as a 
specially designed stove. In his opinion it was 
much better to break the job up into two. opera- 
tions. If they were making a lot of cores, 
and wished to get the best possible results with 
regularity day in and day out, his advice was to 
dry the sand. 

Maximum Size for Oil-Sand Cores. 


He could not give any definite information on 
the subject of the thickness of section which it 
was safe to use round an oil-sand core. The 
largest thickness of metal he had run round such 
a core was 2} in. The job was a fairly heavy 
wheel, with a rim about 2} in. thick, but it would 
be rather thicker in the boss. That was as far as 
he would care to go. They should not have a 
greater height of metal than they could possibly 
help for an oil-sand core, because, if it started to 
collapse before the metal had set, they would get 
the core distorted. 

Mr. Otiver Stusss said that a member of the 
Institute, a few days previously, had made a 
casting 22 tons in weight, with a mixture of 1 in 
40, oil-sand cores, with a 9-in. thickness of metal. 
Asked what was the size of the core, Mr. Stubbs 
said he should think it was possibly about 
7 ft. 9 in. long. It was oblong in shape. 

Mr. E. Lonepen asked the conditions under 
which it existed in the mould—vertical or hori- 
zontal. 

Mr. Stvusss said he would be glad to get infor- 
mation about that. He had mentioned the fact 
merely because Mr. Holmes did not go beyond a 
thickness of 2} in. His own firm were regularly 
casting up to 4 and 5 in. thickness of metal with 
no trouble whatever. 

Mr. Hotmes said he meant that he had only 
gone up to 23 in., but he could see that they could 
go further. He had said in the Paper that oil- 
sand cores could be used for heavy castings, but, 
in the fourth paragraph of the last section, he had 
pointed out that there was a limit, which was 
reached when the resinous bond in the core was 
burnt out before the metal had solidified. He 
went on to quote: ‘‘ When this occurs, the core is 
either distorted to a more or less shapeless mass 
by the pressure of the metal, or crumbles and 
floats up under the cope. When it is borne in 
mind that each foot in the height of the molten 
metal exorts a pressure of 3 Ibs. per sq. in., it is 
obviously unwise to set a core with any chance of 
crumbling at the bottom of a deep mould unless 


the metal thicknesses are so small as to permit of 
rapid setting of the metal. When working close 
to this limit, it is important that the cores must 
not be over-baked.’’ However thick or however 
thin anybody happened to make castings from oil- 
sand cores, he said, that was the practical limit, 
and those were the considerations underlying it. 

Mr. A. Marks, dealing with the size of the cast- 
ings which could be turned out with oil-sand cores, 
said that those with practical experience of oil- 
sand core-making knew that they could have an 
oil-sand core of any size if they could persuade the 
foreman to make it. One met with a good many 
old foremen who had vast practical experience and 
who liked to go gradually. The standing up of 
a core to the metal was a question of the con- 
sistency. Even for small automobile work he had 
three or four oil-sand mixtures which he used for 
different purposes. For example, he cou!d not 
make, say, a jacket core of the same consistency 
as a core to be used for a 36-in. diameter pipe, 
and anyone who was familiar with walking round 
a foundry and testing cores could see at a glance 
whether the mixture was made right. No limit 
had yet been reached with regard to the use of 
oil-sand cores, but they ought to get down to the 
essential underlying principles. Mr. Holmes had 
given a very good practical Paper, but, if pro- 
gress was to be made in this matter, they should 
understand the principles underlying  oil-sand 
cores more thoroughly. In regard to binding, Mr. 
Marks was not at all convinced that it was neces- 
sary to have a perfectly clean sand, as Mr. Holmes 
had termed it. He was not convinced that oil and 
an absolutely free pure silica would give a perfect 
core. In sea sand there was something besides free 
silica; there was ferric oxide, and two or 
three other minor constituents. Also, there 
was a considerable proportion of sodium chloride 
present in any dry sea sand, and the influence of 
that had not been taken into consideration in 
connection with these oil-sand cores. From the 
practical point of view, they had taken this into 
consideration by rule-of-thumb methods, and had 
gradually gained experience, but they would have 
to look at it scientifically as well as practically 
At present they were in the hands of the core-oil 
maker. He submits a certain brand of oil, and, 
by experience, the users get to know its idiosyn- 
cracies. It might be right or wrong; frequently 
it was wrong. Perhaps Mr. Holmes had been up 
against that difficulty and had, therefore, failed 
to make castings of larger sizes than those he 
had mentioned. The question of the minor con- 
stituents in the sand would be well worth investi- 
gation, followed by an investigation of the bind- 
ing powers of the different varieties of oil. 

Mr. Hotmes asked whether it paid to use an 
inferior sand and a greater quantity of oil. As 
to the minor constituents of sand, he had made 
perfectly good oil-sand cores with sea sand, river 
sand. and dune sand. He had not found any- 
thing in sea sand that one would not expect to 
find, and had not found, from practical experi- 
ence, that salt made any difference. It might do, 
but he considered it most unlikely. As to Mr. 
Marks’ point that these things had to be looked 
at from a scientific point of view, Mr. Holmes 
said he had only had a week in which to write 
the Paper, and could not do much _ scientific 
research in that time. He also pointed out that 
he hoped, at a later date, to go into the thing 
more thoroughly, and, instead of giving a descrip- 
tive paper, to give one which would be simply a 
mass of facts—the sort of paper that could not be 
read, but which would have to be given to people 
for them to digest at leisure. 


Shell in Sea Sand. 


Mr. B. Hirep asked if small shells in sea sand 
affected oil-sand cores, and whether they were 
responsible for some oil-sand cores made from sea- 
sand blowing occasionally. He had had difficulties 
with that kind of sand, and had attributed them 
to shells. Mr. Hird added that, when he was 
short of sand for oil-sand cores, he had found that 
a fairly good substitute was the ash gathered from 
the top of the cupola. 

Mr. Hormes, dealing with the possibility of 
cores blowing through the presence of pieces of 
shell, said that the only case he could see in which 
that was likely to occur was where the pieces of 
shell were fairly large, but he did not think that, 
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apart from the mechanical obstruction caused by 
the pieces of shell, there was much risk of blow- 
ing. In the case of sand which had been knocked 
in the fettling and used again, with shells in 
it, they might, through heating, get the shells 
rather porous, so that they absorbed oil; if they 
made the mixture fairly rich, with the sand on 
the wet side, they might get a good deal of oil 
collecting in the shell, and, if it were near the 
surface, blowing might occur. But, speaking 
generally, by taking out the larger pieces of shell 
in sea sand, he had not found any trouble, though 
there was just a possibility that there might be 
trouble in a very narrow core. He was quite 
interested to hear Mr. Hird’s reference to cupola 
ash, which was quite a new material for making 
oil-sand cores. 
Binders Other than Oil. 


Mr, E. H. Brown asked the lecturer whether he 
disagreed entirely with the use of binders of the 
nature of glucose. With regard to the baking of 
cores, he would like to know whether Mr. Holmes 
considered that oil-sand cores should be dried in 
a separate stove, or whether, if oil-sand and the 
naturally-bonded core sand had to be dried in the 
same stove, there must be separate heats. Even 
to-day there were a large number of foundries 
which were anything but up-to-date, and the fore 





Mr. Henprik Van AaRSsT. 


Mr. Van Aarst, who presented a Paper to the Newcastle 
Conference, is a well-known Dutch foundry manager. He is 
connected with Werkspoor concern at Amsterdam and a new 
foundry at Zuelen, near Utrecht. He has also edited the 
technical journal “De Yzer en Staal Kronick.” He is 
President of the Dutch Foundrymen’s Co-operate Association, 
which is both a technical and buying association. 


man had to make the best of a bad job. Mr. 
Brown then referred to a recent experience which 
might interest members. In the last three weeks 
he had seen some very thin oil-sand cores, the sec- 
tion being between % and }-in. thick, built into 
a very thick section of metal. The total thickness 
of metal, including the core, was practically 6 in., 
right at the bottom of a fairly heavy mould. The 
cores were made in oil-sand, using a very fine sea 
sand as a base. After being dried, they were 
further spread with oil and baked again, and when 
the cores were knocked out they were found to 
be perfect. 

Mr. Hormes, replying, said that he was speak- 
ing generally of drying oils in the Paper, and 
‘‘ drying oils’? meant something with a linseed or 
similar base, but he had no objection to the use 
of glucose. They could use all sorts of things, but 
he was not dealing with that question at the 
moment. There were a large number of imitation 
core oils on the market, consisting of wood extract, 
pulp extracts, and similar materials, as well as 
gums; as a matter of fact, they could call any- 
thing a core oil nowadays, when it was not an 
oil at all. It was not so much a question of 
baking with other materials, but, in the case of 
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the linseed base oil or a similar product, they had 
to oxidise the material; that was a distinct 
baking action, and not a drying action. It was 
not merely a question of drying out the moisture 
and leaving something that was sufficiently strong ; 
they had to dry out the moisture and make some- 
thing fairly weak, and then act on it further by 
hot air and strengthen it, not by drying but by 
oxidising. If a glucose binder happened to suit 
the particular type of work for which it was used, 
and it was an economical proposition, his advice 
was to stick to it. As to the baking of cores, he 
had found that if they wanted the very best thing 
in oil-sand cores they had to have their own heat 
treatment, and that did not fit in with the proper 
conditions for drying a naturally-bonded core. 
Reverting to the question of core oils, he said that 
some of the oils on the market appeared to con- 
tain two constituents which required quite dif- 
ferent thermai treatment in order to get the best 
out of them. That was a point which some makers 
of core oils did not appreciate. Dealing again 
with the question of separate stoves, Mr. Holmes 
said that if the volume of work justified the use 
of separate stoves, well and good, but there were 
so many factors entering into the question that it 
was quite impossible to say whether it was a more 
economical proposition to get a slightly worse core 
through giving it the incorrect heat treatment, or 
to spend more money in order to get good cores. 

Mr. Srusss asked if Mr. Holmes would give 
information in writing with regard to testing oils 
for specific gravity, flash points, and other tests 
that he had made, because there was nothing that 
had been so much exploited in the foundry trade 
during the last two or three years as core binders 
and oils had been, and to his mind there was 
either a real good thing in it or else foundrymen 
did not know what they were doing. If Mr. 
Holmes would give that information, it would 
help them to come to a conclusion as to which was 
the best binder they could use. 

In reply to Mr. Stubbs, Mr. Hotmes said he 
did not feel in a position to discuss this as he 
had, very little knowledge of organic chemistry in 
general or the testing of oils in particular. 

In any case, it seemed doubtful if the laboratory 
testing of core oils, other than by an expert using 
exhaustive methods of investigation, would throw 
any light on such complex properties as those which 
render the handling of the core in the foundry 
possible or not. 

Much time and money is spent each year on 
conducting rather futile tests on lubricating oils, 
and probably the same thing would happen in the 
testing of core oils, 

The problem was one that might well be attacked 
by the British Cast Iron Research Association 
(after the present urgently-needed researches are 
completed), together with one or more experts 
on the subject; but so far as the foundry labora- 
tory was concerned, the subject was almost beyond 
its scope. 

Tue PRESIDENT, in bringing the discussion to a 
close, said that that was information which thev 
were all looking for. He also expressed indebted- 
ness to Mr. Holmes for his Paper. 


DILATOMETRIC STUDY OF ALLOYS. 
By P.‘ CHevenarp. 





Tue Presipent, after expressing his regret that 
time did not permit of the discussion of this 
valuable Paper, said that the members of the 
Institute were very deeply thankful to Mons. 
Chevenard for the immense amount of work that he 
must have put into his subject. It was one of the 
most valuable Papers which the Institute had had 
the pleasure of listening to. Also he expressed 
thanks to Mr. Faulkner for having translated it, 
a task which must have been stupendous. 

The vote of thanks was carried with acclamation. 

Mons. CHEVENARD, addressing the meeting in 
French, returned thanks for the kind manner in 
which his Paper had been received, and expressed 
appreciation of the help which Mr. Faulkner had 
given him. 

Mr. F. J. Coox, on behalf of the British Cast 
Tron Research Association (of which he is a Vice- 
Chairman), said that the Association looked upon 
the Paper as one of the most valuable that had 
been presented for a long time, and assured the 
Institute that there would be a good discussion of 
the Paper in writing. 
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Trade Talk. 





Tue L. & N.E.R. have decided to erect at a cost 
of £90,000, a new eteel viaduct at North Seaton, 
Northumberland, over the River Wansbeck. 

Tue Iratian Treasury is inviting tenders for the 
right of working iron ore in the Elba Island. The 
rights are to have a currency of ten years. 

HarGcreaves & REDFERN, iron, tinplate and metal 
merchants, have removed their head office from 19, 
Old Millgate, Manchester, to 311 and 313, Leeds Road, 
Bradford. 

A FIRE BROKE cut recently at the Rosebank 
Ironworks, Edinburgh, belonging to Brown Brothers, 
as a result of which the patternmaking shop was 
destroyed. 

THe Strr~tinc Bower Company, LimitTep, London, 
E.C.4, have, owing to increase of business, removed 
to more commodious premises at 32/33, Farringdon 
Street, E.C.4. 

Yarrow & Company, Limirep, Scotstoun, Glasgow, 
have received an order to build one of the two torpedo- 
boat destroyers for the British Admiralty, as provided 
for in this year’s Naval Estimates. 

Mr. L. D. WuirexeaD, of the Whitehead Iron and 
Steel Works, Newport, has opened a new recreation 
ground and pavilion for his employés at Maesgeas, 
Newport. Next year, he said, he hoped to add 
tennis courts and other attractions to the grounds. 

LICENCES HAVE BEEN GRANTED under the Non- 
Ferrous Metal Industry Act, 1918, to Gilbert Mar- 
chant & Company, 49-54, Broad Street Avenue, 
London, E.C.2, and A. D. Keeling & Company, 
Limited, Warstone Metal Works, Hall Street, 
Birmingham. 

IN ORDER to cope with increasing business, Wailes, 
Dove Bitumastic, Limited, have acquired the exten- 
sive buildings and works of the Alby Carbide Factory, 
Hebburn, which were built during the war. The firm 
are installing an entirely new plant for the manufac- 
ture of bitumastic and the refining of the necessary 
raw materials. 

ARRANGEMENTS HAVE BEEN MADE by the Wellmar. 
Smith Owen Engineering Corporation, Limited, to 
extend the company’s works at Willenhall for the 
purpose of manufacturing machinery for special roll- 
ing mills for production of solid drawn steel tubes, 
which business is handled by one of the subsidiary 
companies, and a loan of £70,000 guaranteed by 
H.M. Treasury has been granted to the company for 
this purpose. These extensions are well in hand, and 
the subsidiary company in question has already booked 
an important contract for a complete tube-making 
plant. 








Contracts Open. 


Dungannon, July 3.—Supply and laying of some 480 
yds. of 6-in. cast-iron pipes, for the U.D.C. and Joint 
Committee. Mr. J. H. H. Swiney, Avenue Chambers, 
Belfast, or Mr. W. J. Beatty, secretary, Joint Com- 
mittee, Town Clerk’s Office, Dungannon. (Fee, £1 1s., 
returnable. ) 


Keighley, July 14.—Steel joists, ete., for the 
Keighley Corporation. Mr. M. Ratcliffe Barnett, Town 
Hall, Keighley. 


London, S.E., July 1-4.—(1) Copper firebox plates, 
(2) girder bridges, (3) galvanised steel sheets, corru- 
gated and plain, for the Director-General, India Store 
Department, Branch No. 14, Belvedere Road, Lambeth, 


S8.E.1. 


Wellington, N.Z., July 1.—100 miles of galvanised 
steel cable and 20 tons of galvanised hoop ron suit- 
able for earthing strip, No. 16 S.W.G., 1} in. wide, 
to be supplied in 4 ewt. coils, for the Public Works 
Department. The Department of Overseas Trade. 


Aldershot, July 1.—One &-in. belt-driven centrifugal 
pump at their sewage works, Ash Road, Aldershot, for 
the Corporation. Mr. J. Neave, Municipal Buildings, 
Aldershot. 


Cape Town, July 14.—Structural steel umbrella roof 
for main and island platforms. for the South African 
Railways and Harbours. The Department of Overseas 
Trade, 35, Old Queen Street, London, S.W.1. 


Dublin, June 30.—One portable air compressor, and 
pneumatic boiler scaling tools for the Pigeon House 
electricity works, for the Corporation. City Electrical 
Engineer, Fleet Street, Dublin. ‘ 


Edinburgh, July 8.—Twelve tramway trucks and re- 
lative electrical equipment of cars, car wheels and 
axles, and 12 air-brake equipments, for the Corporation. 
ae aenmetys Manager, 2, St. James Square, Edin- 

urgh. ~ 
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Company News. 





A. E. Plumstead & Company, Limited, 120a, King 
Street, Norwich.—Capital £1,500. Acetylene welding 
engineers. Director: A. E. Plumstead. 

H. Beare & Sons, Limited, 26, Salisbury Road, 
Newton Abbot.—Capital £15,000 in £1 shares (9,000 
preferred). Engineers, etc. Permanent directors: 
T. L. and H. L. Beare. 


James W. Joss, Limited, 115, Wellington Street, 
Glasgow.—Capital £3,000 in £1 shares. Engineers. 
Directors: Ethel E. Joss and W. H. A. Dinsmore. 

London Works Iron and Steel Company, Limited, 
The London Works, Halesowen Street, Oldbury.— 
Capital £15,000 in £1 shares. Directors: H. W. 
Adshead (permanent chairman and manager), C. F. 
Gilbertson and P. N. Beeten. 


Metro-Vick Supplies Limited, 4, Central Buildings, 


Westminster, London, S.W.1.—Capital £25,000 in £1 
shares. 








Obituary. 


Mr. F. Skeiron, chairman of the Canadian Too! 
Company, of Hamilton, Canada, who died at Ontario 
on June 7, was formerly connected with C. T. Skelton 
& Company, Limited, tool manufacturers, of Sheat 
Bank Works, Heeley, Sheffield. 


PrincrpaL R. M. Watmstey, of the Northampton 
Polytechnic Institute, E.C., has died as the result of 
a street accident. From 1890-95 he was Professor of 
Electrical Engineering and Applied Physics at the 
Heriot-Watt College, Edinburgh. 


Mr A. J. Srevens, J.P., died on June 14 
at his residence, Lawnside, Stow Park Circus, New- 
port. He was aged 82. Educated privately and at 
Cheltenham College, he in 1866 went to Newport, 
where he took up a partnership in the Uskside Engi- 
neering Company and became its managing director. 
He was president of the South Wales Institute of 
Engineers in 1894-5. 











Projected tron and Steel Industry for Tasmania.—In 
a joint report on the development of the rock and 
mineral resources of Tasmania, Messrs. A. McIntosh 
Reid and P. B. Nye, Government geologists, made 
some interesting comments to the Tasmanian State 
Development Advisory Board. Dealing with iron 
ores, + stated that Tasmania possessed large de- 
posits of iron ore of a varied nature in different parts 
of the island. With the exception of the chromiferous 
ores of Anderson’s Creek, the brown hematites of 
Brandy Creek, and the high-grade hematites of the 
Penguin Creek Valley, only a small amount of de- 
velopmental work had been carried out owing prin- 
cipally to the absence of transport facilities. The 
first step in the development of these deposits should 
be a thorough prospecting and opening up in order 
to determine their actual value and nature. This had 
been advanced sufficiently in some cases to warrant 
further steps being taken. Following the successful 
opening up of the deposits, the provision of trans- 
= facilities should be undertaken. It was not likely 

at the smelting plants would be erected at the 
mines, but at the nearest port, or the ores might be 
exported to the mainland. It was thus evident that 
the development of the iron ores could be greatly 
assisted by:—(1) The provision of transport facili- 
ties, such as harbours, and railways or tramways. 
Such facilities would assist also in opening up any 
agricultural or pastoral land. (2) The introduction 
of large quantities of machinery, etc., for building 
the railways, bridges, etc., for equipping the mines 
and for erecting the smelting plante. A conservative 
estimate of the reserves existing at the Blythe River, 
Dial Range (Penguin), Long Plains (Rio Tinto), 
which is only a few miles from the new develop- 
ment, and Zeehan district was 42,710,000 tons. In 
addition, there were reserves at the Nelson River 
(just above the Pieman on the West Coast), 
Rocky River, and at Hampshire. The ore 
contains up to 69 per cent. iron, but the average 
grade will not exceed 65 per cent. It is suggested 
that the natural outlet for this deposit is through 
Corinna. This would entail the construction of a 
25-mile railway along the eastern bank of the Savage 
River. These deposits arg now controlled by the 
Hoskins Company, of Lithgow, who have also big 
leases of iron deposits at Heemskirk. The Hampshire 
deposits are 28 miles from Burnie, and eight miles 
from the gg =: railway station. The ore is of 
high quality. Individual analysis of the Zeehan field 
gives up to 70 per cent. of iron. 
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IRON AND STEEL MARKETS. 


P. ig-ir on. 


MIDDLESBROUGH.—The position in the Cleve- 
land iron trade, although to some extent by no means 
so satisfactory as might be desired from producers’ 
point of view, is at last on a more satisfactory foot- 
ing than has been the case of late, with undoubtedly 
a somewhat better inquiry both in the home trade 
and on export account. In the home trade there 
seems to be a feeling that the bottom has been touched, 
and there is, therefore, more confidence in operating. 

Business in hematite continues to be on a dis- 
appointing scale, but it is certainly no worse than it 
was a week ago. Makers, however, are keen to get 
orders on their books for the ensuing quarter or half- 
year, and are inclined to make concessions to get 
the business. Hence, while East Coast mixed numbers 
are still quoted at 97s. 6d. per ton, business could be 
done at anything up to 6d. per ton below that figure. 
The No. 1 quality is at a premium of 6d. to ls. per 
ton. In the North-West area prices remain steady, 
with Bessemer mixed numbers 107s. 6d. per ton, de- 
livered at Glasgow, 112s. 6d. at Sheffield, and 
112s. 6d. at Birmingham. 

LANCASHIRE.—There has been a slightly more 
active movement in this area of late, but consumers 
of foundry iron are continuing their policy of hand-to- 
mouth buying, and it is now improbable that any 
large purchases of iron will be made by the big 
foundries until it is known whether or not a further 
fall in the prices is to take place. Latest quotations 
for No. 3 foundry pig delivered equal Manchester 
rule, Derbyshire 101s., and Scotch qualities 115s. 

THE MIDLANDS.—Markets in this area continue 
sluggish, with foundry pig in moderate demand. 
Ironfounders in the Black Country are short of in- 
quiries for work, and their requirements are conse- 
quently restricted to immediate needs. 














Metals. 


Copper.—The tendency of values of standard copper 
of late has developed somewhat towards lower levels, 
although the position may be regarded as little 
changed since last reported. Home consumption is, 
however, fairly well maintained, and the placing of 
recent large contracts for electrical requirements 


June 26, 1924. 


ensures the continuance of a steady demand and a 
strengthening influence on values for forward metal. 
The situation in the States is rather less favourable, 
the domestic consumption being restricted, and export 
returns on a disappointing scale. Current quota- 
tions :—Cash : Thursday, £60 17s. 6d.; Friday, £61; 
Monday, £61; Tuesday, £60 15s.;: Wednesday, 
£60 12s. 6d. Three Months: Thursday, £61 15s. ; 
Friday, £61 17s. 6d. ; Monday, £61 17s. 6d. ; Tuesday, 
£61 12s. 6d.; Wednesday, £61 10s. 


Tin.—Movements in standard tin during the past 
week have indicated a somewhat firmer tendency, this 
improvement being due to increasing confidence that 
the long period of declining values has at length been 
arrested. Current quotations: Cash: Thursday, 
£217 15s. ; Friday, £220 5s. ; Monday, £223; Tuesday, 
£222; Wednesday, £221 17s. 6d Three Months : 
Thursday, £217 15s.; Friday, £220 5s.; Monday, 
£223 ; Tuesday, £221 15s.; Wednesday, £222 2s. 6d. 

Spelter.—Rudolf Wolff & Company state that 
demand on the part of consumers consequent on more 
active business reported in galvanised sheets has 
slightly improved. The market, indeed. is in quite 1 
sound position, but whilst buyers and sellers alike 
view the situation with apathy, there seems little 
prospect until fresh features arise of any very definite 
movement taking place. Current quotations :—Ordi- 
nary: Thursday, £31 7s. 6d.; Friday, £31 10s.; 
Monday, £31 17s. 6d.; Tuesday, £31 17s. 6d.; Wed- 
nesday, £32 5s. 

Lead.—The market for soft foreign pig has shown 
an irregular tendency, with values inclining to lower 
quotations. Consumption, however, continues on a 
good scale, and, though the price is on a high level, 
the undertone is on the whole firm. Metal continues 
to arrive more freely, and the higher prices will no 
doubt induce further shipments on a larger scale from 
across the Atlantic. Current quotations :—Soft 
foreign (prompt): Thursday, £31 15s.; Friday, 
£32 5s.; Monday, £32 2s. 6d.;: Tuesday, £32 5s. : 
Wednesday, £31 15s. 








Mr. Gitsert GrirritHs, the Midlands representative 
of the General Refractories Company. Limited, of 
Kelham Island Firebrick Works, Sheffield, has changed 
his address from 39, Brandon Road, Hall Green, 
Birmingham, to 3, Fernley Road, Sparkhill, 
Birmingham. 








GIBBONS BROS., LTD., 





Telephone : 
Dudley 2450 (2 lines). 


DIBDALE WORKS, 





DUDLEY. 


Telegrams : 





PATENTEES AND BUILDERS OF 


INDUSTRIAL FURNACES 


“* Gibbons, Lower Gornal.” 





COAL, COKE, OIL OR GAS FUEL. 


Designs and Estimates Submitted. 








Representatives for 


W. S. ROCKWELL FURNACE CO., NEW YORK. 








HEAD OFFICES—DUDLEY. 


Branch Offces—LONDON, 


MANCHESTER, 


MELBOURNE, 


BRISTOL. 
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DENBY 


SPECIAL FOUNDRY 


PIG IRON 


IN GRADES and QUALITIES 
FOR HIGH-CLASS CASTINGS 
OF EVERY DESCRIPTION. 


[JENBY ]RON 


is used regularly for Grained & Chilled Rolls. Internal Combustion Engine 

Castings. Locomotive, Motor & Marine Cylinders, Diesel Engines, Hydraulic 

and all Castings subject to High Torsional Strains, also specially suitable for 
Textile Machinery and General Engineering. 


DENBY IRON is produced in Refined Cold Blast quality. 
DENBY IRON is made in Semi-cold Blast and Warm Blast Furnaces. 
DENBY IRON has characteristics entirely its own. 


DENBY ORDINARY FOUNDRY IRON can be supplied in “Scotch” and 
“ Staffordshire Mine” Qualities. 


DENBY IRONS 


are made 


THE DENBY IRON & COAL Co., Ltd., 


DENBY IRON WORKS. Near DERBY. 
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Agents in Great Britain: 


Lancashire, Yorkshire and Cheshire : 

Messrs, JOHN NEEDHAM & SONS, LTD., 15, Cross St., Manchester. 
Northern Counties : 

Mr. H. A. J. RANG, 2, St. Nicholas’ Bulidings, Newcastle-on-Tyne. Te/. 4669 Central. 
South Staffordshire and District : 

Mr. W. H. SHORTHOUSE, Edward St., West Bromwich. 
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In 40-Gallon Casks (included. ) Carriage Paid Nett. 
PER GALLON. 


FOR A SPLENDID PRESERVATIVE 
VARNISH THAT DRIES IN 15 minutes. 


ROSS 


Quick Drying Bituminous 


BLACK VARNISH 


Absolutely Dry in 15 Minutes, Used by the fhe Legding Sssnfowndeve, Gives a Fine Glossy Finish. 
































ructional Enginee: irms, 
Does not Crack or Chip off. and shipbuilder = Can also be supplied in Brown. 
Suitable for painting all classes of ironwork and steelwork exposed to the weather or noxious fumes and gases 


Sole Manafacturers : SAMPLES ON APPLICATION. 


JAMES ROSS & CO. (Lime Wharf), Ltd. 
Lime Wharf Chemical Works, FALKIRK. 
Telegrams: “* Ross, Falkirk.” (ESTABLISHED 1845.) Telephone : No. 415-416 Falkirk. 





























— CORE MAKING MACHINE. 


A real labour saver 


With this machine one man is able to perform all the operations. Out- 
put increased and truer Cores obtained. Suitable for Cores from 1}” to 
16” dia. and any length up to 13 ft. Larger 
sizes, MADE AS REQUIRED MAY BE 
DRIVEN FROM COUNTERSHAFT INSTEAD 
OF MOTOR. 


PATENT No. 178750. 












We have installed one for making Cores 
30” dia. < 25’ long and saved eight labourers’ 
wages who were required to turn the barrel 
before installation of the machine. 


RITCHIE HART & Co. Ltd., Mountpottinger Foundry, BELFAST. 











THOMAS PERRY & SON, LTD., 


HIGHFIELD WORKS. - ~ = BILSTON, ENGLAND. 








Rolling Mill er for all Metals. Steam Blowing oad Pumping Rates. 
Machine-made Wheels. Shearing Machines for Plates, Sheets, Blooms, 
Castings of every description. Bars, etc. 


CHILLED & GRAIN ROLLS TURNED FOR ALL METALS. 


Telegrams—“ Perry. Bilston.” Nearest Stations—G.W.R. Bilston ; L.N.W. Deepfields ; W.M. Daisybank. Telephone-—27 Bilston 
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UNIVERSAL 
UNIFORM 
UNIQUE 


Acknowledged by the World's 
leading Foundries to be pre-eminent 


as a Core - making medium. 
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APPLY FOR FULL PARTICULARS 
TO THE SOLE MANUFACTURERS : 


THE FORDATH 
ENGINEERING C? L? 


HAMBLET WORKS :3 
WEST BROMWICH England 


Telegrams - “ Metallical ” Telephone : 549 West Bromwich. 











London Office: 
FARADAY HOUSE, 
8-10, Charing Cross 

Road, W.C.2. 


Telephone : 
Gerrard 5002. 


South Wales Agents: 
SANDERS & CO., 
Alston Works, 
Newport. Mon. 


Telephone : 
Newport 33i!. 
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WILLIAM. AMES 


MINERAL PIG IRON 


me t R C » A % T DERBYSHIRE, LINCOLNSHIRE, NORTHAMPTONSHIRE & OTHER BRANDS. 


BEST DURHAM, LANCASHIRE AND YORKSHIRE—FOUNDRY AND 
FURNACE QUALITIES—SELECTED STEEL MELTING—BRASS MELT- 
ING AND PURIFIED MALTING COKE. 

































Telegrams : James, 
















NAT. TEL. Mineral Merchant, 
No. 34. WORLD FAMOUS Derby. 
MANSFIELD RED MOULDING SAND. 
Broken 
WASHED Se. of Se LIMESTONE 
BREEZE. CUPOLA GANISTER. FLUX. 





















FOUNDRYMEN 


AVEBENE © corebind 


Trad, 


The Avebene Co., Ltd. (inc. in France), St 4 D , 
56, Mosley Street, Manchester. <= orage Depot : 
Telephone : City 3896. Telegrams: Avebene, Manchester,  # I V E R P O O ie . 


Registered 


WABANA IRON ORE 


USE BRITISH EMPIRE ORES 
FOR MAKING BRITISH PIG-IRON 















Direct shipments to British Ports now arriving. 
Smelted alone gives good foundry iron. 
Mixed with low-phosphorus ores it makes a 
useful basic pig-iron. Low percentage of fines. 


Write for analysis and particulars of prices and shipments to : 


THE BRITISH EMPIRE STEEL PRODUCTS Co. Ltd. 
Scotia House, 110, St. Martin’s Lane, LONDON, W.C.2 


Call at our Stand No. 15, Industrial Section, Canadian Pavilion. 
British Empire Exhibition, Wembley, April—October. 
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|] ELECTRIC | 


CRANE 











SCIENTIFIC CONTROL means ° 

ECONOMIC PRODUCTION. You Use Chaplets, 
oe NI nn Ren my od nr Studs, Nails, etc. ? 
plete METALLURGICAL CONSULTING SERVICE. | 
Our laboratories are equipped to undertake 





CHEMICAL ANALYSIS of all engineering materials, 

fuels and refractories. PHYSICAL TESTING of WARING, BROS. 

finished products—Metallurgical photo-micrographs, 

Consultants and Investigators on all metallurgical DOCK WORKS, CANAL ST. 

problems. Experts in Ferrous and Non-Ferrous foundry 

practice, heat treatment of steel, and metallic alloys. B ARNSLEY, 

Private Research work undertaken. i : 

Write now for fees and special contract rates. Specialise in them. 

KEIGHLEY LABORATORIES LTD. 

Croft House, South Street, KEIGHLEY. TRY "EM 
Phone No. 340. 











4 








THE SCIENTIFIC OIL FOR CORES. 


THE TRUE Core OIL 


PERMOLIN 
Secures 


ATISFACTION 


The Original Core Oil. Established 1908. Despite the 
many imitations Spermolin still remains The Best. The Last 
Word in foundry equipment—‘“ The Spermolin Patent ” 
Rotary Core Machine. The Spermolin Sand mixing and 
Milling Machine. Write for Catalogue. 

















Ce See Ce ee es 
TELEPHONE Sperm olin Lt: Halifax) TELEGRAMS, 
397 -- SPERMOLIN 
«BRANCH OFFICE . 
1164 PILGRIM ST. NEWCASTLE-ON- TYNE. WIRES -WINCHES. 
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WM. CUMMING & Co., LTD. 


IRONFOUNDERS’ FACINGS MANUFACTURERS. 
The Largest in the Trade. 











SHALAGO —— 


BLACKINGS | 
For Heavy | 
W ork. 


IMPERIAL 


BLACKINGS 


For Engineering 
Castings. 














HOLLOW ARE 
BLACKINGS 














MINERAL 
BLACKINGS | 


PIPE 
BLACKINGS 


LADLE 
BLACKINGS 








BLACKLEAD 


GRAPHITE Sunnysipe Mits, Fackirek. 


———— : Head Offices and Works : 


COAL DUST | KELVINVALE MILLS, Maryhill, GLASGOW 


Standardised AND AT 
and Carefully SUNNYSIDE MILLS. FALKIRK. WHITTINGTON MILLS. CHESTERFIELD, 


Graded. STOCKTON ST. MIDDLESBROUGH, DEEPFIELD MILLS. BILSTON. 
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The Largest in the Trade. 


WM. CUMMING & Co., LTD. 


IRONFOUNDERS’ FACINGS MANUFACTURERS. 








+] 











Wuittincton Mitts, CHESTERFIELD. 














DeeprieLps MiLts, BiLsTon. 





Head Offices and Works : 


KELVINVALE MILLS, Maryhill, GLASGOW 


SUNNYSIDE MILLS, FALKIRK. Wh 





WHITTINGTON MILLS. CHESTERFIELD. 
STOCKTON ST.. MIDDLESBROUGH. DEEPFIELD MILLS. BILSTON. 





PLUMBAGO 


Imported direct 
from Ceylon. 





STEEL 
MOULDERS’ 


COMPO 


A good strong 
blend. 





| STEEL PAINT 


A high 
refractory. 





SILICA PAINT 
Pure and Fine. 





CORE GUM 


hor Foundry 
Use. 





| CUMMINGUM 


The Best 
Liquid. 





TERRA FLAKE 


FOUNDRY 
REQUISITES 
of all Kinds. 








XUM 
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CANNING’S 
“RELIANCE’STEELWIRE ||P ATTERNS 
CIRCULAR BRUSHES for all branches of ENGINEERING. 


FOR USE IN THE FOUNDRY 


We have a shop sp< cially built and equipped 
for the economical production of Patterns. 
et | aa Send for estimates to— 


THE LOOSE SECTIONS Engineers’ Pattern Makers, 


Bird’s Hill - ~- LETCHWORTH. 





SIZES SIZES 


8 x 14 IN. || 8° DIAM. 
10 x 12 IN. || 10” DIAM. 
12 x 2 IN. |} 12° DIAM. 
15 x 23 IN. |} 15” DIAM. 








The “GEM” 
Mould Drying 
Lam 










Complete Made-Up Brush No.1332 Complete Made-Up Brush No. 1333 
With Bush illustrated above With Side Plates. 











These Brushes consist of Wire Sections For Paraffin ee * 4 2 with larger Ber 
placed in position on a Centre Bush. ° ae _— ) ow Se Cupola 


When worn, the wire sections can be easily 
and quickly replaced at a moderate cost. 





133 to 137 GREAT HAMPTON ST., 


BIRMINGHAM. ' 
London Office : Sheffield Office : 
77 ST, JOHN STREET = 9 SYCAMORE STREET. Woodward Bese. & Copelin, Led, 


CLERKENWELL, E.C.I. Oakhill Road, Sutton, Surrey. 


= 




















John Brown & Co. Ltd 





geeseeeeeeeeeseesesaseesees MANUFACTURERS 9OFee+ssssseeseseeeseeeees ves 
STEEL FORGINGS SPRINGS 
For Piston Rods, Con- Laminated, Spiral 
necting Rods, Slide Bars, Volute and Conical for : 
etc. all Rolling Stock. ; 
TYRES and AXLES ANGLE RINGS 
For Locomotive Car- of Rolled Weldless Steel 
riages, VVagons and for Boilers and Domes. 
: Tramway Cars. : 
: TOOL STEELS : 
TELEGRAMS— : BUFFERS “Ae, Bae” ped ; 
ATLAS, : For Locomotives, “Atlas Self Hard” 
SHEFFIELD. ; Carriages and Wagons. High Speed and Car- 
= a : bon Tool Steels. 
TELEPHONE— : STEEL CASTINGS 
29 CENTRAL of all descriptions. FILES, ete. : 





Atlas Works, Sheffield, and Clydebank, Glasgow. 


Steel Foundry : SCUNTHORPE, Lines. 
London Offices: 8, THE SANCTUARY WESTMINSTER, 8.W.1. 


We are exhibiting at the British Empire Exhibition, 








Stand No. 8, Avenue 7th, Bays No. 21 and 22. 
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Improved “KLINCHA” Belt Lacing Machines and Fasteners. 





We shall be pleased to send you a Machine 
and Fasteners for 30 days’ free 
trial in your works. 


*¥) 
FFL LIT 


Telephone: 





W. T. NICHOLSON & CLIPPER CO., LTD. 
Clipper Works, King Street, 
rire SALFORD — MANCHESTER. 


Various types of Machines made 
to suit all users of belting, 


eee 
oe, yy OOK 





Telegsams : 
“* Clipper, 
Manchester.” Finished Joint. 








SUPERIOR SILICA BRICKS 


FINE SILICA CEMENT, 


TRADE MARK— R. DINAS. 


H. & H. E. SMART KIDWELLY. 











Grain Chill and Steel ROLLS, 
BRAVE CASTINGS. 


IRON — — STEEL up to bp 
Special Air Fur Siemens’ Steel Only. 


R. B. “TENNENT, Linsined, 
COATBRIDGE, N.B. 











MOULDERS’ WIRE PINS 


Round and Oval Wire Nails 


VENTON, 
52, Queen Victoria Street, London, E.C.4. 


H. W. 


Telephone: CITY 4739. 














Freumatic Na}, Gi 
MOULDING MACHINES 


THE 
JOLT 





It is simple in 
construction as 
well as in opera- 











DOES IT on 
—O--- 
Reliable— 
Of 
nis , And so durable 
British Design that it can be 
and operated with- 
Manufacture out thenecessity 


of costly repairs 











Throughout. 


The machine illustrated is the size No.6 pneumatic Jarring and Cesnenes machine with turnover table 24” x 24” and — eooeatty of 672 ibs. 
AJAX pneumatic jarring moulding machines are built in a range of sizes covering all reasonable reqviremen 


John Macdonald & Son, Ltd., Watt St., Maryhill, Glasgow 








g Telegrams; COMPRESSOR, GLASGOW. Telephone; 61 MARYAILL. 








c 
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é 





Telephone: 


This is the very first 
time that Foundrymen 
have ever been offered a 


BONE-DRY 
SAND such as this. 










3577 (2 lines) 


SOOO O OSH EERE E EEE HEHEHE E EEE OEE ES EE EEE SEED 


CUT THIS OUT AND POST TO US 
WITH THE ABOVE FILLED IN AND 
WE WILL SEND BY RETURN A 
BOOKLET FULLY DESCRIBING 
THIS SAND AND GIVING PRICES, 


NOTE! 


ICE CLEAN, 
BAGGED 


THE GENERAL 
REFRACTORIES 


co. LTD.. 
SHEFFIELD. 


Telegrams: 
“REFRACTORY” 


This is how it comes to your Foundry 
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Use Pressed Steel 
a ° 
s Moulding Boxes! 
LIGHT, RIGID AND UNBREAKABLE 
Made in all sizes and shapes to fit 
any job. Saves Sand and Labour. 

US Send us your enquiries for Special Boxes for Plaster or Master Moulds. 
ND TANKS & DRUMS Ltd. BRispForb’ 
, -* Telephone Nos, 3920, 3921 Telegrams : “‘ Cisterns, Bradford.” 
ING 
ES. 


BUTTERWORTH BROS., Ltd., 


MANUFACTURERS OF 
“TENAX” & “ BULL-DOG” 


GAUGE 
GLASSES 


(Enamelled and Plain) 
For Highest Pressure 


LUBRICATORS 


AND ALL KINDS OF 


MACHINERY 
GLASS, 


Newton Heath Glass Works, 


CAST IRON FLANGED 


PIPES 


2 in. to 12 in. Bore. 








THOMAS ALLAN & SONS, Ltd., 














Bonlea Foundry, Thornaby-on-Tees. MANCHESTER. 
INDEX TO ADVERTISERS. 
Allan, Thos. & Sons, Ld. %3 se el eeurmend Co. ™ “0 aoe 6.4 iS Bon, Ltd. _— Smith, Albert, & Co. . ba 


Amalgamated Manufacturers 
Amalgams, The, Co., Ltd. 


Foster Bros., ‘Ltd. _ 
—T Plant & Machinery, 


wood, J., Grayson & seat ee 
) P* ae 


Smith. Edward, Ltd. 2 
Smith, F., & Co. (Wire Mts. », 


Armitage Works Co., Ltd. ° ee Rod 
Anstrong- Whitwor‘b, - Furmston & Lawlor .. .. 10 meena apy John & Son, 1 Ltd. in sn. Thos. -Asons | ee ey). 7 
Acks, 0 ,4 _* Fyfe, J. R., & Co. aes Magnesium Co., Ltd., The.. 24 mM... Ce Mig. ees 27 
Atlas Preservative Co., Ltd. 19 Gadd, . Mansfield Sand Co a td. = Standard Sand" Co., Ltd. : 
— - — _ Furnaces, General Retraciories” Co., - Marley Hill 1 Chemical Co.,Ld. 1 —— Coal & Iron Co., 
Avebene Co., Ltd., The -. 6 Gibbons Bros., Ltd. :. :/556 Marple & Gillott = steel Co. ot ‘Scotland, Ltd. 30 
Avery, W. T., Ltd. + 24 Gossell & So Son, > Ue. “nad et, SaaS Co., o7 = Stella. Gill Coke & Bye- 
Baldwins, Ltd. » Soe on a Gb 35 Mowais Pioneer Grit Co... Products Co., Ltd. . 


Baxter, W. H., Ltd. 
Beardmore, Wm. ,&Co. .Ltd. 
Beecroft & Partners, Ltd... 19 


Blacktriars’ 1. o¥.e Re- Hail & Lund Bros ia bene & cil c we Stewart, bunéan, fei _ “30 

quisite & Equipment Co. a Jen &Co. -(Stourbrida®) - Nicholson m ipper 0., ; Stubbs, Joseph Ltd. pag 
Boving Hos. Wormy 148. — Hei tswis,&Co. ©. 1.28 Noteutt, Walter P., itd. 27 Tallis, B. tae 
Brealey, W., & Co., Ltd. as 2 Hauitaond, Alex. .. 18 Tanks . alee’ bed* = 
Britannia Foundry — Harper, A., Sons & Bean, Olsen, Wm., Ltd. Taylor & Farl ** 36 
British pen —~ Ping Ltd. — Lid. . a ze! 4, EB, a ° 1 
British Empire — ’Pro- Harper, “Wm.. n & Co. Pantin, W. eS. tae — 5 ny Mw ‘*  _ie 

Cacte Co... Aa. +. 6 Harte Bros, (Brierley Hil) 25 Parish, J. 19 Thermit, Ltd. oo | 
British Pigirons, Ltd.” . Harrison Bros. (England), Thomas, G. & R. 


British Thermit Co., Ltd.. 2 
Brookes (Oldbury), ied. _ 
Brown, J., & Co., > B® 


Guest, — “é Nettlefolds, 
Ltd. 


SR ee 
ee, > Ww. rerum 


Necol Industrial Collodions, 
New Eagle Foundry Co. 


Park Gate tee & Steel Co., 
Ltd. 


Penman “& Co. 
Perry, Thos., & 


die Ltd. 


>| 


sar my Foundry Special- 
Stevenson, z.. 3, 25 


Turner, J., &Son .. 2. 26 


» 
Buckley & Taylor wovtion. W.T., &C ** 96 Phillips, J. W. & C. J., 1d. si Universal System of Machine — 
Bullivant & Co., ‘id ~ Heath, Robert,  Lowmoor, Pickard, W., & Co. a Moulding & Machinery 
Butterworth Bros., Ltd. 13 Ltd. 22 Pickird falandc. st. 20)  ™ are 
an == ckio ollan 25 Utard A. —— 
Cammell, Laird & Co., Ltd. Hingies: N N J. Son tta.. 25 Portway, C., & Son om A. Etabliseements 
Canning, Wm.,&Co., Ltd. 10 rouse Fredk., & Co... .. —- Potter, Cowan & Co., Ltd. Sh Dee. no cc on 22 
Cawood, G. R. & Co., Ltd. Hunt. F. L., & Co 29 he ag ag g T.3.. 14 
Clay Cross Co., Ltd. 26 kepiae "ss +s =" Beior, 8. J. Burrell, lta. 27 Wadkin _ 
Cleveland Magnesite & Re- Incandescent Heat Co. Ltd. Pulzer, 8. —  Wailes Dove ‘jeamastio, Lt. 14 
fractory Co., Ltd. -- 26 Industrial Research Labors- Purden, Chas., Ltd. 20 «Walker, L., & I. 24 
Coltness Iron Co., Ltd. +. 15 a 20 Wallwork, Hy., & Co. .. — 
Colville, D., & Sons, Ltd. .. 30 Ritchie Hart & Co., Ltd. 4 Ward, Thos. W., Ltd. .. 18 
Consett’ Iron Co., Ltd. .. — Jacks, William, hago ia Ritchie, J. & R., Ltd. .. 14 Waring Bros 7 
Cox & Danks, Ltd. James, Wm. am ie a @ Roberts, Glazebrook & Co., Watson's (Metallargists), 
Crosby Valve & Eng. Co., ia- Jones, Geo., Ltd. Ltd. —— 5 
yg Cumming, Wm., & Co., Ltd. Jones, J. D. & Co. (London) Roberts, Wm., & Son... 27 Wellman Smith Owen Eng’g 
8&9 Ltd. a ve as = | eon Retractories, Ltd.. ion, Ltd. 23 
Davidson & Co., Ltd. Jordans, Ltd... .. - nd Refining Co 








Davidson, F., & Co. ee 
Davies, T., & 3 oc w= 
Dearman, E., «58 

Denby Iron & Coal Co., , Ltd. 


lel? 


Ste 


Keighley Laboratories, Ltd. 7 
Keith, James, & Blackman 


%0., Lt Oe 
King Bros.(Stourbridge), Ltd.— 


a oe, © & z= _ Wharf), 
Ryarsh Sand Co., : Ltd. Ye 
Sankey, J., & Sons, Ltd. _ 


Whittaker, W., & Sons, sas. —_ 
Whittingham WM, & Co. 30 
Wilkinson, Thos. Go..Lta. 29 
Williams, Soha (irminghaea 


Durrans, J., & Sons, Lia. Sheepbiidge Coal & Iron Co., Willson Goggies Tne, Se 
Dyson, J. & J. . Laurence Scots & Co. Ltd. 23 snot i ison bo., ibd. Woodward Bros. & Copelin, 
” wson, Waiton, & Co. .. 1¢ 0 ron —_ Ltd. . 
\rORY Evans, J., & Co. Le Personne, L., & Co. .. Iron Co.,id. .. 26 
Feculose Co., The Lilleshatt Co., Ltd. Sime Martha, & Sons .. 2 Yorkshire 











Findlay, A., *& Co., Ltd. _ 


Lloyds Ironstone Co., ~~ — 


Smart, H.& H.E... <. 11 


Amalgamated 
Products, Ltd. 22 








aa SMT 
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THE PRE-EMINENT HOUSE FOR 


ALUMINIUM 


“CRANK CASE” & “PISTON ALLOYS” 


IN NOTCHED BARS FOR SAND AND DIE CASTING. 


The Brand 
the 


that means 


Best 





STEEL MAKERS’ ALUMINIUM STICKS srcof'8Sriow. 
BRASS AND GUNMETAL INGOTS 


T. J. PRIESTMAN coro streer BIRMINGHAM 


Telephone (Priv. te Exchange Branch): MIDLAND 281. Telegrains. “ SPECIFIC, BIRMINGHAM.” 




















- 




















FOUNDRY EQUIPMENT | " 
“BITUMASTIC” 


THE “WORLD'S RECORD” ANTI-CORROSIVE 





Successfully 
withstands the 
most extreme 
temperatures 


Your structural Iron and Steel 
Work and Foundry Plant needs 
efficiently protecting against the 
severe corrosive influence that 
steadily wears away the vital 
parts—it needs ‘‘ Bitumastic,’’ the 

** World’s Record ”’ Anti-Corrosive. 





Solely manufa ctured 1 inder the Tegis stered 
by 


SPECIALISTS Trade Mark “ Bitumastic 
In This Class of Work. Wailes Dove Bitumastic Ltd., 
270 YEARS’ EXPERIENCE Head Office: NEWCASTLE-ON-TYNE. 


And at London, Glasgow, Manchester, Leeds, 


ALLDAYS & ONIONS Ltd. | ric soi conten 


Write to-day for full particulars and Catalogue. 
GT. WESTERN WORKS——BIRMINCHAM. * my 
EES a RO CRO 














James & Ronald Ritchie, Ltd. S°CKET & sPicot 


Acklam Foundry, MIDDLESBRO’. — eANGED 


. VICTAULIC 
eas | FORSTER’S PATENT 
S JOINTS 


Cast Iron Pipes and Fittings. - aeme misoitserovcn~ 
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SUE 


COLTNESS IRON CO., LTD. 


Makers of the well-known and old-established 
““COLTNESS’”’ BRAND OF HIGH CLASS SCOTCH PIG IRON 


FOUNDRY. 
No. i, No.3, No. 4. 








HEMATITE. 


STANDARD GRADES mk, Hk tne 





Pater PRICES, ANALYSES, ETC., MAY BE OBTAINED Office: 
Lenndhdiioe. ON APPLICATION TO THE GLASGOW OFFICE. Glasgow. 


PUTTER LULL LODE LLL CLL LL 
Tee 


' 
al 


HHH HHT 
WHI eee 


For “OIL CORES” 


Is 




















































= le 
————l = to give = 
me > EXCELLENT SKIN ON CASTINGS : 
199 = 66 99 : ‘ 66 99 = 
: > “THE” Sand which is “RYARSH” = 
- %/ Sili = 
JE = (98% Silica) = 
= Full particulars from = 
= RYARSH SAND CO., LTD., The Quarries, Ryarsh, Malling, KENT. = 
= "Phone : 63 WEST MALLING. = 
ST TTTTTETNTEATUTUVTOT ERENT ETT OT ENT UTETNTENT OT OTTOTONOT TNT UTTOTOVOOTEVTOT LTT NTTOTETTOTCOOTOVTE TUN EATON TOTIOTOTTO OTOL TOTTI TOOTH CORO ULUL IO CO OER COD bc 
oN og Sonme|| Clean 
arbon Free AM = 
parbon Free? dinth -MANGANESE C 
ALLOYS f. -TUNGSTEN astin 2S 
AND ee 
METALS 9} / -VANADIUM Save money, time and labour, 
seni <4 “MOLYBDENUM decrease production costs, 
-* die -SILICON and influence contracts. 
STOCK3. ETC. 
d. seceg 
mg (vod sa oy aN The best castings and sand 
nen blasting results are secured by 
. using 
“ THE “BREAKIR” is the 
most Simple, Reliable, and Efficient D ] A M O N D 
ae SAND MIXER on the Market. 
TT LOW power consumption. GRIT or SHOT 
r CLEAN and Sounder 
Castings, therefore If you will get in touch with us we 
good investment. will gladly send samples and prices 
CAPACITIES: 
1 to 6 tons per hour. HARRISON BROS. (England), LTD. 
Tr Ask for Illustrated List ATLAS FOUNDRY - MIDDLESBROUGH. 
Telephone : 1125. Telegrams : “ Diamond.” 
W. BREALEY & CO.,LTD, | | rr tite a 
. Russell Street, SHEFFIELD. Grains, Wheels, Sticks aad Abrasives of every descriptio,. 
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COPPER. Ferro-phosphorus, 20/25%, PIG-IRON. PHOSPHOR BRONZE. 
ms s. d. Pine £30 8 0 (f.o.t. unless otherwise stated). Per Ib. basis. 
dard cash 60 12 & Ferro-tungsten— N.E. Coast— Strip 1 2 

Thee months 61 10 0 80/85%, c. free 1/43 Ib. Foundry No. 1 -. 94/- Sheet 1 3} 

Electrolytic 65 0 O Tungsten metal nm Foundry No.3 .. 89/- Wire 1 33 

Tough . 64 10 0 98/99% .. . 1/8$ lb. — Forge No. 4 ia 87/- Rods 1 3} 

Best selected 65 0 98 Ferro-chrome— Mottled : nk 7/- Tubes 1 64 

Sheets 92 0 0 4/6% car. .. £24 0 0 Hematite No.1 .. 98/ Castings . s 

India go 0 0 6/8%, car. .. £2310 0 _ HematiteM/Nos. .. 97/ Delivery 3 cwt. free. 

Wire bars .. 66 10 0 8/10% car. .. £23 0 0 — — at a 10% phos. cop. £40 above B.S. 
Do. July.. 66 10 0 Ferro-chrome— em. M/Nos. d, _. g 15% phos. cop. £50 above BS, 
Do. August 66 10 0 Max. 2% car. ..£42 0 0 / > : 7 

Ingot bars 66 10 0 Max. 1% car. £51 : 0 », d/d Birm. . 117/6 hosphor tin (5%) £30 above 

H.C. wire rods 71 10 0 Max. 0.70% car. £67 0 Midlands— price of English ingota. 


Off. av.,cash,May62 1 4 
Do., 3 mths., May 62 18 10 
Do.Settlemnt,May62 0 8, 
Do., Electro, May 67 18 2 
Do., B.S., May 66 11 11 

Aver. spot price, 

copper, May 62 0 2} 
Do. Electro, May 68 3 5 


Solid drawn tubes 133d. 
Brazed tubes 133d. 
Wire ee = 104d. 
Yellow metal rods 73d. 
Do. 4x4 Squares 84d. 

Do. 4x3 Sheets 9d. 

BRASS. 

Solid drawn tubes 123d. 
Brazed tubes 134d, 
Rods, drawn 103d. 


Rods, extruded or rolled 7d. 


Sheets to 10 w.g. 104d. 
ire ee ee 93d. 
Rolled metal - 9§d. 
TIN. 
Standard cash 221 17 6 
Three months 222 2 6 
Raglish .. 22410 0 
wri 22610 O 
} eer se 223 10 O 
Australian .. = 7 8 
Eastern... 226 0 O 
Banca ° 22515 O 


Off.aver. ycashMay218 13 0° 

Do.,3mths., May 218 0 10,5 
Do. Sttlmnt. May218 12 0,°, 
Aver., spot, May 218 7 6 


aneen. 
Ordinary . 32 5 0 
Remelted ae 29 5 0 
Hard - ..8 © 
Electro 99. 9 35 7 6 
English es 32 5 ¢€ 
India - 2910 0 
Zine dust 41 0 0 
Zinc ashes 13 10 0 
Off. aver., s 


May 30 14 73 
Aver.,spot, May 3013 1 


LEAD. 
Soft foreign ppt 31 
English... 33 


Mose or 


Off. average, May 28 1 
Average, spot, May 29 
INC SHEETS, &c. 


Zine sheets, English 37 10 0 
Do. V.M. ex whf... 36 10 0 
Dutch oe -- 36 5 0 
Rods oe -- 44 0 0 
Boiler plates -- 3610 0 
Battery plates .. 36 0 0 
ANTIMONY. 
Special brands, Eng. 49 10 0 
Chinese es - 4110 0 
Crude oe -- 27 0 0 
QUICKSILVER. 
Quicksilver xe ae -8 G 
FERRO-ALLOYS AND 


STEEL-MAKING METALS. 


Ferro-silicon— 


45/50% .. oe 2 @ O 

Sat. A 
Ferro-vanadium— 

35/40% . .19/3 Ib. va. 


Ferro-molybdenum— 


70/75% c. free 8/3 Ib. 
Ferro-titanivm— 
23/25%. carbonless 1/3 1b. 


South Wales—£ s. d. 


70%, carbonless 15% Ib. 
Nickel_—99%,, 
cubes or pellets .. £135 


Cobalt metal—98/99% 10/6 Ib. 


Aluminium 98/99% £125 
Metallic Chromium— 
96/98% 4/3 Ib. 
Ferro-manganese (net)— 
76/80%, loose £17 0 
76/80%, packed £18 0 
76/80%, export £17 0 


Metallic manganese— 
94/96%, carbonless 2/—Ib. 
Per ton, unless otherwise 

stated. 


HIGH-SPEED TOOL STEEL. 


Finished bars, 14% 3s. d. 
tungsten 2 6 
Finished bars, 18% 
tungsten 3 6 


Per lb. net, d/d buyers’ works. 


Extras— 
Rounds and squares 
3in. and over 
Rounds and squares 
under }in. to}in. 3d. lb. 
Do. under } in. to 


4d. Ib. 


fim... -- I/-Ib. 
Flats, 4 in. x} in. 

to under | in x # in. 3d. Ib. 
Do.under $ in. x } in 1/- lb. 
Bevels of approved 

sizes andsections.. 6d. lb. 
Bars cut to length 10%extra 


Scrap from high-speed 
tool steel— 
Scrap pieces o- §6=s =" 
Turnings and swarf id. 


Per lb. net, d/d steel makers’ 
works. 


SCRAP. 


£ 
Heavy steel4 7 6 4 
Bundled steel 

&shrngs. 4 26 4 7 6 
Mixed iron 

& steel 4 0 0 4 
Heavy cast 

iron 43 64 


Good machinery for 
foundries 4100 412 6 


Cleveland— 
Heavy steel 
Steel turnings 
Cast-iron borings 
Heavy forge 
Bushelled scrap . 
Cast-iron scrap .. 


Lancashire— 
Cast-iron scrap.. 411 3 


Heavy wrought... 5 0 0 
Steel turnings 310 0 


London — Merchants’ buying 
prices delivered yard. 


> mr CO 


Copper (clean) .. 56 0 0 
Brass (clean) .. 39 0 0 
Lead (less usual 

draft) .. ae 8. % 
Tealead .. .. 26 0 O 
Zinc es oo 6 @ 
New aluminium 

cuttings. . - 95 0 0 
Braziery copper 46 0 0 
Gunmetal -- 44 0 0 
Hollow pewter ..145 0 0 
Shaped black 

pewter.. -- 3 0 0 


Staffs. common* .. 102/- 
» No. 4forge 85/—to 87 
a ene 1 ened 93/9 

.. 102/- 
suzope Cold blast ,ord.*190/- 


» roll iron*  195/- 
e d/d Birmingham. 
Northants forge 82/- to 85/- 


» fdry.No. 3 87/6 to 90/- 
—— forge 85/— to 87/6 
» fdry.No. 3 92/6 to 95/- 


basic .. -- 90/6 
Scotland— 
Foundry No. 1 »- 103,- 
No. 3 -- 98/- 
Hem. M/Nos. -- 100/- 
Sheffield (d/d district)— 
Derby forge 89/-— to 92/- 


» fdry. No. 3 96/6 to 99/- 


Lines. forge .. 99/- 
» {dry No.3 100/6 
E.C. hematite 107/- 
W.C. hematite 112/6 
Lincs. (at furnaces)— 
Forge No. 4 90/- 
Foundry No. 3 91/6 
Basic 90/- 
Lancashire (d/d eq. Man. “7 
Derby forge oe 
oo sary. BOB .. 1O 16 
Northants foundry 
No. 3 a -- 105/- 
Dalzell, No. 3 -- 115/6 
Summerlee, No.3 .. 115/6 
Glengarnock, No. 3 115/6 
Gartsherrie, No.3 .. 115/6 
Monkland, No.3 .. 115/6 
Coltness, No. 3 115/6 
Shotts, No. 3 -- 115/6 
FINISHED IRON AND STEEL. 


Usual District deliveries for 
iron ; delivered consumers’ 
station for steel. 

Iron— £sad. £ 
Bars (cr.) 12 10 0 to 13 
Angles 12 15 0to13 
Tees to 3 united 

in. 13 00tol4 O 
Nut and bolt 1l 17 
Hoops 14 10 0tol5 0 
Marked bars 

(Staffs.)f.o.t. .. 15 
Gas strip o- 13 

Bolts and nuts, 

fin. xX 4in. .. 18 

Steel— 

Ship plates£9/10 to 10 

Boiler plates .. 13 
Chequer plates .. 11 
Angles 9 10 0 to 10 
Tees 10 10 0 to ll 
Channels 8 
Joists 9 10 0 to 10 
Rounds & squares 

3in. to 5$in... 10 10 
Rounds under 

Zin. to Zin. .. 10 5 
Flats, over 5in. 

wide and up .. 10 15 
Flats,5in. toljin. 10 0 
Rails, hvy. a 
Fishplates --13 0 
Hoops (Staffs.) ..12 0 
Black sheets, 24 g.13 0 
Galv. cor. sheets, 


8. 
0 
5 


ao 


_ 
oncoauca © 


coocooo co © Soancocoes. & ofS Ooo cof 


24 g. 18 0 0 
Galv. fencing: wire, 
8g. plain - 16 0 


oo 


Rivets, ?in. dia, 12 15 
Billets,soft £7 150 to£8 5 0 
Billets, hard £10 to £10 5 0 
Sheet bars £8 39to£8 5 0 
Tin bars d/d (less 


rebate 7/6) 812 6 


C. Currrorp & Son, Lourrep. 


NICKEL SILVER, &c. 
Per Ib. 
Ingots for raising 9d. to 1/3 
Rolled— 
To9in. wide 1/3 to 1/9 
Tol2in. wide 1/3}to1/9} 
To l5in. wide 1/3} to 1/93 
To l8in. wide 1/4 to1/10 
To 2lin. wide 1/4$to1/10} 
To 25in. wide 1/5 tol/1l 
Ingots for spoons 


and forks 9d. to 1/54 
Ingots rolled to 

spoon size -- 1/-to 1/8} 
Wire round— 

3/0 to 10 G. 1/6} to 2/13 
with extras according to gauge. 


AMERICAN IRON & STEEL. 
At Pittsburgh unless otherwise 


stated. Dok. 
No. 2X foundry, Phila. 21.76 
No. 2 foundry, a 20.00 
No. 2 spremene Birm. .. 21.00 
Basic .. - 21.76 
Bessemer -- 23.26 
Malleable -. 21.76 
Grey forge - 21.26 
Ferro-mang. 80% dja 107.50 
Bess. rails, h’y, at mill 43.00 
O.-h. rails, h’y at mill 43.00 
Bess. billets. - 38.00 
O.-h billets -» 38,00 
O.-h. sheet bars - 40.00 
Wire rods on - 48.00 
Cente. 
Iron bars, Phila. - 22 
Steel bars os e- 2.20 
Tank plates 
Beams, etc. 


Skelp, grooved steel . 
Skelp, sheared steel .. 
Steel hoo ci 

Sheets, black, No. 28 . 
Sheets, galv., No. 28 .. 
Sheets, blue an’l’d, 9&10 
Wire nails 

Plain wire es 

Barbed wire, galv. .. 
Tinplate, 100 lb. box .. 


COKE (at ovens). 
Welsh foundry 40/- to 465/- 


GA 
S2RB2asassss 


furnace 27/6 to 35/- 
Durham & N orth.fdy.. 45/- 
furnace 23/6 to 24/- 
Other Districts, fdy. 45/- 
” ” furnace22/-to24/- 
TINPLATES. 


f.o.b. Bristol Channel porta. 


1.C.Cokes, 20X14, box 22/74 

- 28x20, ,, 45/3 

a 20x10, ,, 33/9 

” 283x14, ,, 23/9 
C.W. 20x14, ,, 19/73 
- 28 x 20, ,, 42/103 

~ 20x10, ,, 27/9 
183x114, ,, 20/1 


Terneplates 28 x 20,1/3 per box 
basis below tinplates. 


SWEDISH IRON. 
Bars, hammered £23/10to£24/& 
Rolled Ord. £18/5 to £18/10 
Nail Rods .. £18/10 to £18/15 
Keg. steel nom. £30 0 0 
Faggot steel nom. £22 0 0 
Blooms, Sngle weld. £10 to £12 
Do. Single & double £13 to £14 
Pig-iron.. £7/15to£8 0 0 
All f.o.b. Gothenburg: 
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TUBES. Electrolytic Copper. Tin (English ingots). Spelter (ordinary). 














be ? and June 19 66 0 ONochange June 19 221 0 0 dec. 60,- Junel9 31 7 6 dec. 11/3 
basi incl. 6 in. 20 6519 0 dec. 10/- 20 224 5 0 ine. 65/- 20 3110 Oinc. 2/6 
basis. . ” +s mee. » o«V Ze inc. 3 eo @ inc, 2/6 
28 Ges -+ 50% \ Tube prices »» 23 6510 0 Nochange » 2322615 0 ,, 50/- » Suwse. 7/6 
| 3h Water... 45% are » 24 65 O O dec. 10/- » 2422510 O dec. 25/- » 24 31 17 6 No change 
| 33 Steam .. 40%) now free. » 25 65 0 O Nochange » 2522410 0 ,, 2- » 25 32 5 O ine. 7/6 
| 3s DAILY FLUCTUATIONS. 
6 Standard Copper (cash). : ‘ : 
1 £ s. 1 Standard Tin (cash). Zinc Sheets (English). Lead (English). 
June 19 6017 6 dec. 5/- June 19 21715 O dec. 1l0/- June 19 3710 ONochange Junel9 33 0 0 dec. 10/- 
B.S. » 20 61 0 Oine. 2/6 » 20220 5 Oine. 5O/- o 2 370-0 * » 20 3310 O inc. J0/- 
BS » 23 61 0 ONo change >» seas 8 8 « 55/- » 286 Fe @O es » 23 3310 0O No change 
hove » 24 6015 Odee. 5 » 24222 0 Odec. 20/- » 24 3710 O a » 24 3310 O - 
: 25 6012 6 2/6 25 221 17 6 dec. 2/6 25 3710 O 25 33 5 O dec 5/= 
” - ” / ” / ” - ” .o = e . e 
ta. 
TED. 
. BLAST-FURNACE STATISTICS. 
Ib. Furnaces in Blast at the close of each Quarter making Pig-iron Specified. 
> 1/3 VT Geese Ease erro Bree ae eee ee ee i, Sere 
/ Quarter Hematite Forge and | Basic Ferro- rotal in Quarter Wemmatite. | Forge and | — Ferro- Total in 
1 ending ™ foundry. | — manganese | blast ending ematite. | foundry. | asic. | manganese] blast. 
1912 | | | aa } 
oe March 16 | 26 | 7 6 | 35 | Mare | uaz 102 92 | 15 | 326 
| June 103 163 7 12 325 June 120 | 108 86 | 16 B80 
/10 September 113 170 49 1h 347 September 120 104 83 | 14 | 321 
/103 December 115 171 $9 5 6 | 350 December 1a” | wef} we (Cf 15 | 308 
/ll 1913 | —— 
March | 11823 169 52 181/3} 358 || Mareh |. ss eS | a oo 
— - daa + a a) = June 97 107 78 7 | 289 
June 117 | 163 50 14 344 } ae : 4] } ~ | ch | j 28s 
1/54 September | 107 | 157 | 47 13 324] = wy + | 3 | >" | ae 
December 91 154 55 13 | 298 | “goo si ; = | sg ¥ | 
1/83 1914 | March 92 108 2 10 | 282 
March | 06 | 146 = | 47 11 | 300 || June | of | 19 | 68 2 =| 206 
June 90 143 45 12 | 290 || September 93 | 122 | 73 12 300 
2/14 September O4 133 | 41 15 286 = || December 77 125 oY 13 } 74 
uge. December . . 100 136 | 46 12 204 1921 | 
. 1915 | | March 36 | 70 10 3 ; 119 
-EL. March 102 130 22 23 10 294 one le er 7 | ‘1 10 68 
wise June | 103 | 1261/3 5423 10 | 294 ec i 99 - * 
ols September | 105 11713 5223 11 | 287 |} D — west — ‘1 | ls ? | & 
“7 December 108 1111.3 502.3 15 284 |! earch | oo | « » | » | w= 
rf | || Mi : 2: | ; 7 
: 1916 | || June 25 | Dd | 28 | ’ 117 
0.00 March 116 10613) 02 3 | i2 285 September 27 } 74 27 | 10 |} 138 
1.00 June 120 106 | D4 13 293 || December. .| 46 83 1/3 | 023] 10 170 
1.76 September 124 107 | 8 13 } 302 1923 | | | 
35 December . .| 126 110 57 18 311 || Mareh 52 93 $5 | 10 ; 200 
26 1917 || June | 62 | 103 45 | 223 
1.76 March 131 111 62 16 320 = || September | 38 98 42 | 189 
1.26 June 129 116 70 15 324 || December. .| 50 | a9 49 | ’ 207 
ee September | 123 | 102 | 78 19 322 1] 1924 | | | | 
ve December. ms | 99 | 8 13 | 315 (|| March... 43, S| pg 2/8 s1u3l 10 =| 201 
3.00 
8.00 
8.00 
0.00 
8.00 
mite. 


z WILLIAM JACKS & COMPANY, 
































2.20 
2.20 ‘ 
~ WINCHESTER HOUSE, OLD BROAD ST., LONDON, E.C.2. 
2.7. 
8 

5 
4 18, BENNETTS HILL, BIRMINGHAM. a 
a 18, BENNETTS HILL, BIRMINGHAM. idle 1, HONG KONG ROAD, SHANGHAI, = 
5.60 11, OLD HALL STREET, LIVERPOOL. ees © Mane OCEAN BUILDING, SINGAPORE. 

EXCHANGE BLDGS., PORT TALBOT. : JAVA STREET, KUALA LUMPUR 

5) FOWLERS BUILDINGS, BOMBAY. 5, SHAFFRAZ ROAD, RANGOON. 
5 CLIVE STREET, CALCUTTA. COX’S BUILDINGS, KARACHI. 
)- ANGAPPA NAICK STREET, MADRAS. P.O. BOX 1580, CAIRO, 
5/- r 
: : PIG IRON 
(74 
(3 SCOTCH, MIDDLESBRO’, HEMATITE, BASIC, SPECIALS, &ce., 
49 
i FLUOR SPAR 
104 
19 
(1d 
box COPPER, TIN, LEAD, SPELTER, ANTIMONY, CHROME ORE. HH 
4/6 
/10 
i WILLIAM COLVIN & COMPANY 

4 ; 5 
£12 


14 ROYAL EXCHANGE, 93, HOPE STREET, 
0 MIDDLESBROUGH. e7 Sy. Viele)’. B 
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SMALL ADVERTISEMENTS. 


Notice. 


Small Advertisements in this section of the 
Journal are accepted at the prepaid rate 
of 6d. per line, first line in capital counting 
two, average 7 words per line. Minimum 
charge for one insertion 3/-. 





SITUATIONS VACANT AND WANTED. 


IRON AND BRASS FOUNDRIES—YOUR 
ATTENTION, PLEASE. 


OUNDRY ENGINEER—FULLY QUALIFIED— 

WITH EXTENSIVE AND VARIED EXPE- 
RIENCE, IS DESIROUS OF HEARING FROM 
FOUNDERS WHO WISH TO REORGANISE 
THEIR WORKS (PART OR WHOLE). ADVER- 
TISER UNDERTAKES PLANNING OF 
SCHEMES, AND ADVISES IN THE FOLLOW.- 
ING BRANCHES :—FINANCE, PLANT, PUR- 
CHASING, GENERAL PRODUCTION AND 
COSTS, CUPOLA PRACTICE AND CASTING 
PROBLEMS, MOULDING METHODS, ETC.— 
WRITE IN FIRST INSTANCE TO BOX 788, 
FOUNDRY TRADE JOURNAL, BESSEMER 
HOUSE, 5, DUKE STREET, ADELPHI, STRAND, 
LONDON, W.C.2. 


GENTLEMAN, trained engineer, shops, D.O., esti- 

mating and sales office, erection superintendent, 
representative, desires Staff Appointment or as Repre- 
sentative with Manufacturing Engineers or Agents; 
foundry plant, iron and steel works plant, castings; 
small investment considered.—Box 850, Offices of THE 
Founpry Trape JOURNAL, Bessemer House, 5, Duke 
Street, Adelphi, London, W.C.2. 











ANAGER OR SUPERINTENDENT requires 

appointment to take entire control of Foundry, 
Iron, Steel or non-Ferrous; thorough metallurgical 
training and foundry experience.—Box 852, Offices of 
Tue Founpry Trape JournaL, Bessemer House, 5, 
Duke Street, Adelphi, London, W.C.2. 


OMPETENT PATTERN MAKER required in 

London for small castings ; single man about 30.— 

Full particulars of experience and wages required, Box 

838, Offices of THe Founpry Trapes JovuRnat, 

org House, 5, Duke Street, Adelphi, London, 
I.C.2. 








IRST CLASS MOULDERS wanted, used to Dry 
or Green Sand for Machine Tool work.—ALFRED 
HERBERT, Limitrp, Edgwick Works, Coventry. 


F OREMAN MOULDER required, used to Castings 
(grey iron) in Loam, Green and Dry Sand, up to 
5 tons. (London District.)\—Apply, giving fullest 
particulars to Box 856, Offices of the Founpry TRADE 
JourNAL, 5, Duke Street, Adelphi, London, W.C.2. 








ANTED at once, Working Foreman for Malleable 
Foundry; machine moulding. Experience 
essential.—Apply, with full particulars, to Box 8%, 
Offices of THe Founpry Trapve Journat, Bessemer 
House, 5, Duke Street, Adelphi, London, W.C.2. 


EX-OFFICERS AND OTHER RANKS. 





EX-OFFICERS & OTHER RANKS.—Continued. 


REDGING.—Ex-Officer, age 47, single, war eer- 
vice; qualified Civil Engineer; experienced road 

and railroad construction abroad; land surveying and 
topographical work ; expert in gold dredging, hydraulic- 
ing, etc. ; thorough knowledge construction of masonry 
and reinforced concrete bridges; French and modern 
Greek fluent ; is willing to take any post. (84806/Eng.) 


PUBLICATIONS. 


RASS AND IRONFOUNDERS who are eager to 

advance their positions should send at once for 
the “ Foundrymen’s Educator,’ post free 5s. Do not 
hesitate, while you are doing this you are losing 
money. Make yourselves capable of writing for 
good positions advertised, also securing them. A 
comfortable berth and salary is better than working 
hard all your lives at a low wage. Write at once.— 
Greaves, Harefield Hall, Heywood, near Manchester. 
Time is money to the Foundryman. 


MACHINERY. 
FROUNDEY SAND MIXERS for 1, 2 and 4 tons per 


hour ; all latest improvements ; soiled only ; special 
rices to clear.—Send your inquiries, please, to W 
REALEY & Company, Lrtp., Russell Street, Sheffield. 


MACHINERY, PLANT, &c. 


Set of Nearly New THREE-THROW HYDRAULIC 
FUMPS, 4 in. rams, 12 in. stroke; working pressure, 
1,500 lbs. ; driven by 130 h.p. D.C. Motor, 500 volts. 

Set of HORIZONTAL THREE - THROW 
HYDRAULIC PUMPS, 33 in. rams, 12 in. stroke, by 
Hy. Berry & Co., Ltd. ; working pressure, 1,500 lbs. 

Worthington HORIZONTAL DUPLEX PUMP, 
14 in. x 12 in. x 10 in.; 10 im. suction, 8 in. delivery. 

Worthington DUPLEX DOUBLE - ACTING 
PLUNGER PUMP, ring pattern; 16 in. cyl., 8} in. 
plunger, 10 in. stroke. 

NEARLY NEW STEEL LANCASHIRE BOILER, 
30 ft. x 9 ft.; reinsurable at 100 lbs. working steam 
pressure ; complete with steam and furnace fittings, etc. 

Six very good dish-ended LANCASHIRE BOILERS, 
by Thompson ; 30 ft. x 8 ft.; reinsure for 150 lbs. per 

. inch working pressure ; ready for despatch. 

LANCASHIRE BOILER, 17 ft. x 5 ft. 6 in. 
diameter ; reinsure 80 lbs. pressure 

FOUR MARINE WATER-TUBE BOILERS, by 
Yarrow, Ltd. ; each 4,000 sq. ft. heating surface; re- 
insure 200 lbs. pressure. 

LOCO-TYPE BOILER;; barrel 4 ft. 7 in. long x 
3 ft. diameter; reinsure 80 lbs.. pressure. 

21 CLOSED TOP TANKS, each 9 ft. 9 in. x 5 ft. 
x 4 ft. deep; plates 4 in. thick; capacity about 1,218 
gallons, with opening in top 5 ft. x 3 ft. 9 in. 

Catalogue of Stock Machinery, 6,000 lots, free on 
application. Inspection invited. 


THOS: W. WARD, LTD., 

ALBION WORKS, SHEFFIELD. 

PALACE OF ENGINEERING, 
Wembley, Stand 189. 


Bay 23-24; Avenue 1-2. 
MOULDING MACHINES FOR SALE; 20 to 30 
a 


various sizes, by Darling & Sellars, Ltd. ; almost 
new and in excellent working order: can be inspected 
any time by appointment.—THoMas L. Hate (Tipton), 
Ltp., Dudley Port, Tipton, Staffs. 


























The Proprietors of the Founpry Traps Journat have placed 
this space at the disposal of the District Director, 34, 
Clement’s Inn, W-C., to whom all replies should be add ‘ 
quoting number oi advertisement, the date on which it 
appeared, and name of this paper. 


B* OFFICER, age 42, married, 5 years’ war service, 

desires post Commercial Traveller ; 5 years’ appren- 
ticeship Wholesale Ironmongery; experienced repre- 
sentative Gas-stove and Geyser Manufacturers; good 
connection with Gas Undertakings in London, South 
Eastern and Eastern Counties; has good clerical and 
store-keeping experience and is willing to take any 


post. (5405/TP.) 








xX OFFICER ; age 31; single; 5 years’ war service ; 

educated Public School; fluent French; served 
regular apprenticeship chemical engineering; sound 
technical knowledge ; expert knowledge of wireless tele- 
phony, all branches; experienced representative sales- 
man ; specialist I.C. engines; good organiser, able to 
control; thorough knowledge of office routine; willing 
to take any post. (41310.) 





X-OFFICER, age 39, married, 4 years’ war service, 
educated Public School, University B.A. 
(Lond.), B.Sc. (Durham). experienced in Silica 
Magnesite, Chromes and Fireclay Refractories, Build- 
ing Pavey Bricks and Tiles, trained Engineer, well 
versed in costs and ‘accounts, able to lay out new works, 
desires post as Brickwerks , and is willing to 
take any position. (19582/Eng.) 


WANTED, Back-type Coal Fire Annealing Furnace ; 
capacity approximately 250 c. ft.; must be in 
excellent condition. State price and where could be 
seen.—Box 854, Offices of THe Founpry TRADE 
Journal, 5, Duke Street, Adelphi, London, W.C.2. 





Worm & Bevel-Geared Crane Ladles 








# Ton EVANS .. .. £10 
1 Ton THWAITES .. £18 
2 Ton EVANS .. .. £28 
3 Ton EVANS .. .. £38 
4 Ton EVANS .. .. £44 
5 Ton STEVENSON .. £44 


Any Ladle sent On Approval 





4-foot self-discharging sandmill asi we oe -. £22 
Spermolin coremaking machine with dies 7 .. £16 
Two heavy Jackman D.E. roller bearing grinders, each £24 
Two Jackman geared rumbling barrels, each .. .. #13 
Portway Cokefired corestove Ja os ° £18 


LARGEST STOCK OF FOUNDRY PLANT. 





PLEASE SEND FOR FULL LIST. 








ALEX. HAMMOND, °°°*™*stoucs. 
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PATENTS. 





| geen earn VISITORS can obtain Free Hand- 
and Information respecting Patents for 

Inventions, Trade Marks, etc., from B. T. Kine, Regd. 

Patent Agent, 146a, Queen Victoria Street, E.C.4. 





MISCELLANEOUS. 


OKE.—Furnace Coke, 27s. ton, Ovens; Breeze, 
26s. 6d.; Foundry Coke, 43s. 6d. Anthracite 
Washed Beans for Suction Gas Plants, 28s. ton pit; 
Anthracite Cobbles 29s. 6d. pit; Sem Anthracite (reg.), 
25s. 6d.—Buckte Couuiery Co., 97, Hales, Cheltenham. 








MALL IRON CASTINGS can be made Malleable 

in London at “ Snow’s’’ Malleable Iron Works. 

Send ee) ond po lowest price. 247, Shake- 
speare Road, 





H.M. INSPECTORS now visitinc FOUNDRIES 
PROTECT YOURSELVES Px FRoTECT- MOULDERS 


MOULDERS 
PATENT 
SPAT 
LEGGINGS. 








SIDE VIEW. 


One, or more, 
pairs supplied 
promptly from 
stock by— 


LAWSON, WALTON & CO.,:+LTD., 
2, St. Nicholas’ Buildings, NEWCASTLE. 





Safeguard approved by H.M. Inspectors. Patented. 











ERITH LOAM 
J. PARISH | & CO., 











“ Be rid of rast! 


and keep your repair 
bill down. Rust pre- 
vention isonlyamatter crack or peel under 
of paint selection. vibration or tem- 


- ne perature variation. 
Ruskilla 1s the Write to-day for sample 


conditions. Being 
elastic, it does not 











paint for your job. and price. 
It kills the rust and ATLAS Dae - pea 
stands up toabnormal London, S.E.8. 
SKIL Come and see 
KILL us at: 
° Stand No. 15, 

: International 
.. IRON & STEEL PAINT. | = ™ 
., ° Exhibition, 

a CL a TT Birmingham. 














Research Progress 
FOUNDRYMEN « ENGINEERS 


SHOULD BE IN 
POSSESSION OF 
OUR 
TWO FOLDERS 


SCIENTIFIC FACTS 
TECHNICAL TOPICS 


WRITE TO-DAY FOR COPIES, POST FREE. 


BEECROFT & PARTNERS, LTD. 
— Consulting, Foundry and Analytical Chemists — 


St. Peter’s Close, SHEFFIELD. 


ENGLAND. 




















The 1924 


Ryland’s 


‘ This is a remarkable business book !" 


Edition —w—and should be in every ~ 1a 


Will put you in touch with 25,000 
firms engaged in the Coal, Iron, 
Steel, Tinplate, Metal, Engineering, 
Hardware and Allied Trades. Every 
name is a bona fide buyer. 


] )irectory 


Comprises over 2,100 pages, divided 
into four main sections. Price (prepaid) 


42/- 


Published by Tue Iron & Coat Trapes Review, Bessemer House, Duke Street, Adelphi, Lonpon, W.C.2. 
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THE PICKETT METAL CORPORATION 
1, QUEEN ANNE’S GATE LONDON, S.W.1. 


‘Phones : VICTORIA 2824 (5 lines). Econe; Crmnetns. ek. Lanne. 


Manchester Office : BOAD STREET, STORE STREET. "Phone : City 9573. Te!egrams : Pickemetal. 
Paris Office : 19, RUE DE PENTHIEVRE. Telegrams : Picketlip. 
Depot : CATFORD BRIDGE STATION. 


Iron, Steel and Metal Merchants 


WE SPECIALISE IN COLD BLAST, MACHINERY CAST 
SCRAP AND FOUNDRY NON-FERROUS REQUIREMENTS 




















FURNACES INDUSTRIAL HEATING PROBLEMS 
Applicable to all phases of Heat Treatment These laboratories are specially equipped for 
e and all Fuels. ron wine J — with regard to their 
MALLEABLE ANNEALING OVENS. Heat treatment shops are i> Pye the 
in n a commercial basis of all classes 
CORE AND MOULD DRYING STOVES. of annealing, hardening metal melting” ete. and 
ts) onstrating the uses 0 
GAS FURNACES A SPECIALITY. of all Types. 
i ! i of a inds 
Uniform Heating, Economy in Fuel, pert ~~ | ,t--F a" 
Increased Production. Low Maintenance which occur in manufacturing operations can be 
Costs, Improved Quality of Pro Juct. fully investigated. 
THE INCANDESCENT HEAT CO. LTD INDUSTRIAL RESEARCH LABORATORIES, 
® 7 Gas Department, 
British Mills, Cornwall Road, - Council House, BIRMINGHAM. 
a SMETHWICK. "6 ., Tel. No. : Central 7000 (Extension 85). Tel. Add.: Gas, Birmingham. 

















SAND MILLS 











3° 6" Sand Mill in stock, New —_ oes ‘an £30 
Also 5 ft. Early Delivery. 


CHAS. PURDEN, LTD., Lancaster Street, BIRMINGHAM | 
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SOME of the many advantages 


to be gained by 
| i ARE:— 


using 
LOWER FUEL COSTS 
LESS LABOUR COSTS 
SAVING OF METAL 
BETTER WORKING CONDITIONS 
INCREASED LIFE OF LINING 
UNIFORMITY OF PRODUCT 




















Let us prove this to you. 
CONSULT our Service Department. 








For pamphlet No. 3 and full particulars write to — 


ROBSON REFRACTORIES LTD. 


1, North Road, 
DARLINGTON. 


Telephone: 2405. Telegrams : Cupoline, Darlington 
CUPOLINE STORAGE DEPOTS AT: 
Middlesbrough, Newcastle-on-Tyne, Leith, Newport, Mon. 








~ Ee 
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ROBERT HEATH & LOW MOOR Lop. 


MANUFACTURERS OF 


GENUINE COLD BLAST 





LOW MOOR SUITABLE FOR 
IRON WORKS THE FINEST 
BRADFORD CHILLED ROLL 
YORKSHIRE (Ne Hot Blast Stoves at the Plant.) CASTINGS 
be ry RAND— ; 
ow" Moor x60 (3 tines B LOWMOOR-C-B SPECIAL QUALITY 
Bradford 1069 » 
Tel. : “Ironworks, Low Moor Approximate Analyses. CYLINDERS, AND 
yv shire ”’ 
Codes awe sth Baition. — Coetined No. 1 No.2 No.3 No. 4 No. 5 No.6 Mottled CASTINGS 
Bentley's & Broomhall’s “Civton _.._ 0.59 0.56 0.6510 0.70 0.50100.75 0.65t00.75 0.80 280 to 3.00 
NeLongon ce, See” ig ets (BEis AREER BETS AREER obo GREAT 
9 Cannen Street, E.CA Sulphur 0.042 t0.0.07 002 ne 0.08 0.04 te 0:10 0.15 to 0.97 0.15 te 0.12 0.17 = 020 GREAT 
Ociel Chamsbore, Water Strect Manenee |. — 120 to 0.90 0.70 100.95 0.65 10 0.85 0:70 to 0.80 0.40 to 0:25 STRENGTH. 








COKE GANISTER 


1 
P SAND PLUMBAGO 
ab SPRIGS PARTING 
e L, ALL FOUNDRY. REQUISITES. 
v 


THOMAS E. GRAY & Co., Ltd. 


THE MAKERS OF “ SILACENE,” 
119, HIGH HOLBORN. LONDON, wW.c. 


ESTABLISHED 1877. 


























TS 
FOR STEEL WORKS YORKSHIRE PRODUC 
Sia liom=10)108)))\ (Cum am mom TRY BAWTRY SAND. 

— CORES EVEN GRAIN, LOW ALKALIES. 

WARRICKS SUPERIOR TO SEA SAND. 

a e ises by SAMPLES & | YORKSHIRE AMALGAMATED PRODUCTS LTD., 

ey eee Sy ae Teal tee ANALYSIS | 21, WATERDALE, nant 

E. DEARMAN & SONS, 8, Eldon Street, Sheffield. FREE. DONCASTER. 791, 792 

















THE NEW EAGLE FOUNDRY Co., Ltd. 
Berkley Street - - - - BIRMINGHAM 


Telephone - MIDLAND 5052. 


IRON FOUNDERS—PATTERN MAKERS 
For HIGH-CLASS MACHINE CASTINGS 











GREEN’S EMERGENCY CUPOLA IS A GREAT MONEY SAVER 


Sizes from 5 to 40 cwts. capacity per hour. 


GREEN’S STEEL CONVERTER PLANTS ARE SECOND TO NONE. 

















COMPLETE FOUNDRY 
MELTING EQUIPMENTS 
FOR DEALING WITH 
CAST IRON, STEEL, AND 
———— BRASS -—- 


ARE OUR SPECIALITY. 


Green’s Rapid ‘‘ Economic” 
CUPOLA is the last word in 
Cupola design. 








Hundreds of Highly Satisfied Users will confirm this 


Ask for complete Catalogue of Foundry 
Plant, and file for future reference. 


GEORGE GREEN & CO., mirc: KEIGHLEY. 


Telegrams : ‘* Cupola.” Telephone : 518. Codes : Western Union, Lieber’s §-letter ‘Code, Marconi International, 
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ELECTRIC CRANES 


saee8 «68 «© 


in ml 


Pe 
bee 
> 

»’ 

















10-Ton Electric Overhead Travelling Crane, operating in a Foundry. 





Illustrated Catalogues sent on request. 


THE WELLMAN SMITH OWEN ENG. CORP., LTD. 


Telephone : 36-38, Kingsway, LONDON, W.C.2. Telegrams : 
HOLBORN 2588/9. Works :: :: WILLENHALL, South Staffs,  “Principium.Westcent, London.” 














A REVOLUTION IN 
FOUNDRY PRACTICE 


The “SCOTT” eatent 
ELECTRIC BUMPING MACHINE 

















LAURENCE, SCOTT & Co., LTD. 
Telegrams : “ Gothic, Norwich.” NORWICH, Eng. A.B.C. Code, 4th & 5th Editions. 


Telephones : 1362 & 1363. Established 1883. Engineering Code, 2nd Edition. 
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TELEPHONE : HOLBORN, 6830/8, Private Branch 
[ Exchange. 


MAGNESIUM Co., LTD. 


78, Hatton Garden, 
LONDON, E.C.1. 


TeLecrans : *“OGNESIUMA,” Smrru, Lonpon., 







Manufacturers 






of inet, ibben, Wirt sired 
Castings. 
METALLIC TheCoespane speciation in te 





MAGNESIUM 


IN ALL ITS FORMS. 














Telegrams: Telephone : 
“ Tireless, Glasgow.” 1722 Central, Glasgow. 


Regularly recurring orders from 
many of the largest users in 
United Kingdom are convincing 
evidence of the efficiency of 


IT IS THAT EXTRA EXPENDITURE IN LABOUR AND . 
MATERIAL IN THE MANUFACTURE OF AVERY 
WEIGHING MACHINES WHICH PRODUCES THAT 
ACCURACY AND DURABILITY WHICH ENABLES 
THE USER TO RECOVER THE TOTAL COST MANY 





; TIMES OVER EVERY YEAR. \ 
If not installed in your factory, ai Avery Weighing Machines \ 
we invite your orders. We invite || SccuraTeLyoveraeNorMaLLy Concrerions || il 
also comparison between our prices Foe ee eZ 
and those you are presently paying. Ny EFFICIENCY BY THE USE OF AVERY WEIGHERS S 








MAKERS OF WEIGHING, COUNTING AND TESTING 


—— MACHINES OF EVERY DESCRIPTION, FOR EVERY - 
Sole Agents in the United Kingdom: J (Mea \ 
POTTER, COWAN & CO., | 
LIMITED, 


WaTAVERY L2 
“ sOHO FouNDRY, BIRMINGHAM. 


oe 


21-27, PITT ST., GLASGOW. 

















WE SUPPLY THE LEADING FIRMS IN THE TRADE WITH 


FOUNDRY BLACKINGS 


OF ALL KINDS 


COAL DUST, CHARCOAL, PLUMBAGO and BLACK-LEAD CORE GUMS and all Foundry Requisites, and have 
done so Since 1831. 








I. & I. WALKER, Effingham Mills, ROTHERHAM. 








Our Specialite is Studying Special Requirements. 
KINDLY HAND US YOUR ENQUIRIES. 
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N. HINGLEY & SONS, LTD., 


Netherton Iron Works, DUDLEY. 








SOUTH STAFFORDSHIRE MARKED BARS 





(LION BRAND) and 


NETHERTON 


IRON 





in all Sizes, Grades and Sections. 








HARRIS BROS. 


(Late PETER HARRIS), 


Metal Brokers, Mineral Agents, and 
Carriers. 


BRIERLEY HILL, STAFFORDSHIRE, 








Jno. STEVENSON, Ltd. 


(Formerly JNO. STEVENSON). 


Head Office: MIDDLESBROUGH. 
PIG IRON. COALS. COKE. 


HOME AND EXPORT, 











Established over 100 vears. 


MARTHA SIMM & SONS 


— NUNS LANE MILLS, — 
GATESHEAD - on- TYNE 


Manufacturers of 
IRONFOUNDERS’ BLACKINGS, 
BEST DURHAM COAL DUST, 

Etc., Etc. 
ENQUIRIES SOLICITED. 


Telegraphic Address : 


“ BLACKINGS, GATESHEAD.” 











' BALDWINS LTD. 


G.P.0. Box No. 286, Baldwin House 67, 69 &71 Queen 
Victoria Street, London,E.C.4. 


GALVANIZED and SELF-COLOUR RIVET- 
TED and WELDED 


TANKS AND CISTERNS 


for Oil and Water Storage. 








CORRUGATED and PLAIN SHEETS, 


KEGS, DRUMS & CANS. 
GALVANIZED PETROL STORAGE SAFES, 








Ground Ganister. 


Steel Moulders’ Composition, 
Silica Bricks, Refractory Goods. 








PICKFORD, HOLLAND & Co., Ld., SHEFFIELD. 
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HAWKINS 


IMPERISHABLE 


IRON CEMENT 


The Cement that cannot be 
distinguished from the Casting. 
Try a tin at our expense. 


Sole Manufacturers— 


W. T. HAWKINS & CO., 
CHAPEL HILL, HUDDERSFIELD. 











SHROPSHIRE IRON Co., Ltd. 


Works -— London :—16, Bush Lane, 
Hadley, Shropshire. Cannon St., E.C.4. 
Telegrams :-— Telephone :— 

Sun, Wellington, Salop. 11 Welkngton, Salop. 
Sunmbrand (Cannon), London. 5959 Central. 


BARS, HOOPS, SECTIONS & WIRE 


in IRON, STEEL, COPPER and BRONZE. 
Galvanised Telegraph, Telephone, Cable and Trolley Wire 
Te all Specifications. 


Contractors to H.M. Government (Admiralty, G.P.O., India 
Office, War Office, Colonies), English and Foreign Railways, &c. 


BEST H. C. COPPER & BRONZE WIRE a speciality. 


Medals:—Sydney (Bronze) 1879, New Zealand (Gold) 1882, 
Liverpool (Silver) 1886, Adelaide (Gold) ar Franco- 
British Grand Prix (Highest Award) 1908. 











Makers of— 


THE CLAY CROSS C° L? 


works: CLAY CROSS. nr. CHESTERFIELD. 


raven. FURL ECONOMISER 


Telegrams: “ Jackson, Clay Cross.” 








Hollow Type ~- 12/6 and 25/ ” Sizes, 
Solid Type - 13/- 
” ” - 15/- ” 30 ai “& 4” 


Per “teogg 





The Cheapest and 
Most up-to-date 


DOWELS 


on the Market. 


Inventors and 
Sole Agents: 


J. TURNER & SON 


28, PLUMPERS ROAD, 
SHEFFIELD. 

















FOUNDRY REQUISITES. 


Try our REFRACTORIES, 


‘Ganister or Silica Bricks and Blocks (any shape or size). 
Sands, Cements, Ganister—Let us have your enquiries. 


THE CLEVELAND MAGNESITE & Ri REFRACTORY CO,, LTD., 
Normanby Brickworks, Normanby, Eston, Yorks. 


JOHN HALL & CO., 


OF STOURBRIDGE, LIMITED, 


STOURBRIDGE, ENGLAND. 




















Manufacturers of 


FIRE BRICKS, BLAST 
FURNACE BRICKS 
& CUPOLA BRICKS. 














MANUFACTURERS OF 
COMPLETE 


Rouse Mitt PLants. 


FOR 


| Inon Steet Corer 


ano OrmtR Metacs ta 





\ 
2 =) 
gz -, MANUFACTURERS OF 


ed ROLIS 


ROLLS TURNED 
TO ANY SECTION 
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aoe | EL a Tee a TS 
td. Yes! You can fill up surface Ws. ROBERTS & SON 
Lane, e FOUNDRY COKE FACTORS 
A. defects and “cash in” on PR 8 AM 
Salop. otherwise perfect castings! . 2 2&8 
FOUR GOOD LINES. 
IRE BEST QUALITIES FOUNDRY & FURNACE COKES 
. CANNISTER 
Wire 
LIMESTONE AND 
Indi 
ys, Be. FIRE CLAY COoOoDSs 
lity. s 7 s s s 
ae : 6, Garden St., Bury, Lancs. 
mae _— Telephone—560 BURY. 
— LL of those surface defects can be repaired with 
A SMOOTH-ON No. 4. You apply it as you would 
weenie putty, and that’s all there is to it. It hardens 
ce iro ooks like iron, expands and contracts like iron, 
‘Dp pe pg he dy he a ioe aan SMO STH_ON S. J. BURRELL PRIOR, LTD., 
No. 4 in 1, 5 or 1o-lb, tins, and 25, 50 or 100-lb. kegs. a : 
be Your dealer has it; or write us Equitable House, 
>) direct. Ask also for the free 47-51, KING WILLIAM STREET, LONDON, E.C. 
* = SMOOTH-ON Instruction Book, 
: << : describing other grades and other i 
ss.’ money-saving uses of SMOOTH- 
= T TES 
Distributers jor Great Lritain: IN PLA 9 
WALTER P. NOTCUTT, Ltd., 
8, White St., Moorftelds, London, E.C. BLACK PLAT ES, 
mente ae ae Lew Co., ROUND & RECTANGULAR PLATES, 
—7 For Enamelling and Deep Stamping. 
ES, Teleg ams: ‘PRIOR, LONDON.” 
size). | 
iries. 
LTD., 
— “LONG SOUGHT FOR—NOW FOUND” AG; 
be F ound Right, and is the 
D, Only true Binding Material in : 
). Use ALL OVER THE WORLD 
N. Up-to- ¢: Agents for— 
D , & Co., Led. 
T ate Foundry is “B.S. HEMATITE PIG- 
IRON.” 
Run without :: 
I 
>. t. When you 





~~ Try it 2, 
| SUPPLIED ONLY IN 40-GALL. CASKS, 


HEDLEY Moorwood & Go., L1D., 


FOUNDRY EXPERTS 


| 21, CHURCH STREET, SHEFFIELD. 








Telegraphic Address, “MOROD, SHEFFIELD.” Telephone 4318. 
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